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ROENTGENOGRAPHY OF CANCER OF THE BREAST* 
A CLASSIFIED PATHOLOGICAL BASIS FOR ROENTGENOLOGIC CRITERIA 
By J. GERSHON-COHEN, M.D., D.S. (Mep.), and HELEN INGLEBY, M.B., M.R.C.P. 


PHILADELPHIA, PENNSYLVANIA 


HE differential diagnosis of cancer of 

the breast is of vital importance and in 
view of the devastating effect of present 
day cancer propaganda on nervous young 
women and the pressure put upon surgeons 
to operate on any and every lump in the 
female breast, it is imperative that this 
diagnosis should be made preoperatively. 
In spite of the fact that roentgen diagnosis 
of the brzast has been tried in the past, its 
present day possibilities, in the light of ad- 
vances in physiology and pathology, have 
not been adequately explored. An under- 
standing of what actually takes place in the 
breast in health? and disease is essential to 
the clinician and doubly so to the radiolo- 
gist; the substance must be known before 
the shadow can be interpreted. 


METHODS 


We have therefore approached the sub- 
ject from three directions, namely, clinical, 
roentgenologic and pathologic. Our method 
is as follows: 

With full cooperation of the surgeons of 
the Albert Einstein Medical Center, we 


examine every case coming to the hospital 
with breast symptoms. Complete roentgen 
studies of both breasts are made routinely. 
At least a lateral and tangential view of 
each breast is obtained and additional 
views are included when indicated. After 
experimenting with many devices and tech- 
niques,® we finally concluded that the most 
satisfactory lateral view was obtained with 
the patient in the recumbent position. 
The patient is rotated towards the breast 
to be examined until it lies in complete 
profile against the roentgen film. It is sup- 
ported in this position by a wad of fluffy 
cotton. Success with this technique de- 
pends largely upon spreading the breast 
smoothly over the cotton, eliminating folds 
and wrinkles and making sure that the 
nipple is in profile. The use of a lead shot 
affixed to the skin over the area to be in- 
vestigated is helpful. This indicates to the 
radiologist the location of the clinical find- 
ings. The patient rests against sandbags 
placed under the contralateral shoulder 
and hip. The opposite breast is retracted 
laterally and held in position by the pa- 


* From the Departments of Radiology and Experimental Pathology, Albert Einstein Medical Center, Philadelphia, Pennsylvania. 
Read before the meeting of the Section on Pathology and Physiology, American Medical Association, Atlantic City, N. J., June 15, 


1951. 


| 
i 
| 
i 
i 
he; 
it 
4 
a 
5 
{ 
Be 


2 J. Gershon-Cohen and Helen Ingleby 


tient. The factors that we have found most 
desirable are: 38-48 kv., depending on 
breast thickness (two exposures of each 
view are obtained, one with a lower kilovolt- 
age for the anterior breast to obtain better 
contrast and one with higher kilovoltage 
for better details of the posterior breast), 
5 ma-sec., 36 inch distance, par speed 
screens, the smallest possible cone aperture 
and focal spot.* Breathing must be sus- 
pended during exposure, which usually re- 
quires only 1/10 second. The tangential 
view is obtained with the patient in the 
erect position and the film placed under 
the breast. 

With the permission of the surgeon, 
one of us, the pathologist (H.I.), who has 
had many years’ interest in the clinical as 
well as the pathological aspects of breast 
lesions, takes a history and examines every 
case, attends the operation and takes charge 
of the specimen. Besides the usual frozen 
and paraffin sections the tissue is sectioned 
serially by the slicer method.‘ Stains used 
are hematoxylin alone for the serial sec- 
tions, hematoxylin and eosin and Goldner- 
Masson trichrome for paraffin sections. 
Weigert’s elastic tissue stain is occasionally 
used. For comparison with the roentgeno- 
gram certain slicer sections are picked out 
and mounted in plastic. Film and specimen 
are placed side by side. The roentgen shad- 
ows find their counterpart in the patho- 
logic specimen. The correspondence be- 
tween film and specimen is remarkable. 
Even in the early stages of this routine it 
became evident that the accuracy of the 
roentgen findings could be checked by this 
approach. 

Before it is possible to interpret films 
of the breast, familiarity with the appear- 
ance of the normal breast is essential. It is 
also important that some uniformity of 
terminology be used in the roentgen report 
that agrees with the terminology employed 
by the pathologist. Here we are immediate- 
ly confronted with the fact that patholo- 
gists among themselves are by no means 


* We now use the following: Leborgne, 30-35 kv., 400 ma-sec., 
non-screen films and 2c inch distance. 
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agreed on terminology or classification. 
We believe that a good classification should 
be based on fundamental principles and 
should hold alike for clinical medicine, 
radiology and pathology. This classification 
cannot depend only on the microscopic 
slide, but the microscope may confirm 
and clarify it. It may happen that the 
radiologist will allude to the microscopic 
appeareance of the mammary lesion, thus 
implying diagnostic conclusions which 
would seem to be beyond the province of a 
roentgen report. This is not as anomalous 
as might be thought. In tuberculosis of the 
lungs, the roentgenologist cannot see the 
tubercle bacillus nor the epithelioid cells, 
giant cells or lymphocytes which make up 
a tubercle, but he can see small conglome- 
rate tubercles and other disturbances in 
the pulmonary architecture caused by the 
tuberculous infection. This makes it pos- 
sible for him to use microscopic pathologi- 
cal terms. A similar situation may pertain 
in roentgen reports concerning lesions of 
the breast. Just as the pathologist can 
predict the microscopic findings from a 
study of the gross specimen, so the roent- 
genologist, familiar with the pathology, 
will become more accurate in his inter- 
pretation of the roentgenogram. 

The first 200 cases on which this interim 
report is based have enabled us to formu- 
late a workable classification which will 
hold for both radiology and pathology, and 
also clinically. Anomalies, inflammation 
caused by microorganisms, sarcoma and 
tumors not peculiar to the breast are 
omitted as not pertinent to our immediate 
discussion. 


CLASSIFICATION OF BREAST LESIONS 


(a) Mazoplasia: Due to hormone imbalance 
without fundamental alteration of normal 
architecture. Occurs to a certain extent in 
normal breasts and is similar to normal phases 
of breast development, e.g., adolescence, preg- 
nancy, etc. May be focal or general. 

Mazoplasia, group 1, is characterized by 
marked increase in intraductal fibrous tissue, 
paucity or absence of lobules and their replace- 
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ment by groups of dilated club-shaped ducts as 
the adolescent. Microscopic fibroadenomas are 
numerous; larger tumors also are common. 

Mazoplasia, group 1, presents, in addition to 
the above, cysts with smooth lining and ag- 
gregations of poorly differentiated lobules. 

Both arise in mazo- 

(b) Fibroadenoma: plastic breasts, but 

(c) Large Simple Cysts:|are irreversible on 

account of their size. 

(d) Secretory Cystic Disease (comedo mastitis, 
cystic fibrosis with colostrum-like cells): Re- 
versible in the early stages, later irreversible 
and complicated by plasma cell mastitis. 

Secretory cystic disease is the result of secre- 
tion of milk or milk-like substance in a non- 
pregnant and non-lactating breast. Ducts, most 
often those near the nipple, are dilated and 
clogged with semisolid material, chiefly de- 
generated colostrum cells. Splitting of fat in the 
secretion causes an inflammatory reaction 
similar to fat necrosis elsewhere. This is the 
plasma cell mastitis of Adair. It is present, 
sometimes only microscopically, sometimes 
over large areas, in nearly every case of 
secretory cystic disease. Secretory cystic disease 
and plasma cell mastitis are therefore classified 
together. 

(e) Intraductal and Intracystic Papilloma: 
May heal by fibrosis but is irreversible in the 
sense that the tissue does not return to normal. 
Papillomas are usually benign, and heal by 
fibrosis when there is much myoepithelial 
hyperplasia; potentially malignant when epi- 
thelial hyperplasia predominates. 

(f) Schimmelbusch Disease: 1s mazoplasia, 
group II, with superadded abnormal epithelial 
and myoepithelial hyperplasia together with 
fibrosis which follows proliferation of myo- 
epithelial cells (sclerosing adenosis of Adair). 

(g) Carcinoma: May be circumscribed or 
diffuse and the roentgenological picture will 
vary accordingly. 

We omit discussion of benign breast lesions 
since they are not the subject of this report and 
only return to them as discussion of the differ- 
ential diagnosis of carcinoma makes necessary. 


DIAGNOSTIC CRITERIA OF CARCINOMA 
IN THE ROENTGENOGRAM 


A. Tumor 
1. Radiopacity of tumor 


2. Irregularity of margin 
3. Character of tumor bed 


Roentgenography of Cancer of the Breast 


B. Breast 


4. Position of nipple 

5. Skin changes 

6. Change in parenchyma and stroma 

7. Vascular bed pertaining to tumor and 
breast 

8. Change in contour of the mammary gland 


1. Radiopacity of Tumor. Visibility in the 
roentgenogram depends partly on the ab- 
solute density of the tumor itself, partly 
on contrast between the tumor and its 
surroundings. The micro-incineration meth- 
od of Wodinsky and MacCardle® shows that 
malignant tumor cells are richer in miner- 
als than the normal cells of the organ. 
This was shown for the breast by Scott 
and Horning® in 1932. Increase in mineral 
content alone would render carcinomas 
radiopaque and is probably an important 
reason for their visibility. Leborgne® de- 
scribes punctate calcifications which occur 
not too uncommonly in scirrhous carcino- 
mas of the breast. He considers this 
pathognomonic. We used screens with our 
films whereas he eschews their use. This 
may be the reason for our failure to detect 
such calcification. 

The great increase in cellularity in a 
carcinoma Is not, per se, a reason for radio- 
pacity since normal epithelial cells are no 
more radiopaque than connective tissues. 
Increased vascularity has no effect, but 
when hemorrhage has occurred the tumor 
is more easily seen. The reason for this is 
probably the presence of a deposit of 
hemosiderin derived from altered blood. 

Size, per se, provided the shadow is 
within the limits of roentgen discernment, 
makes no difference in visibility. In fact, 
in our series, the earliest and smallest 
tumors stand out prominently whereas 
some very large tumors are difficult to see 
Medullary tumors consisting of small cells 
are sometimes difficult to visualize. By and 
large, small cell tumors do not show up 
well. Some of these last were exceedingly 
diffuse and this would make them less 
visible. 

2. Tumor Margin. This is by far the 
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most important single criterion for the 
diagnosis of malignancy. Fortunately, the 
margin of a carcinoma is as distinctive in 
the film as in the gross specimen, and can 
be discerned even when the tumor itself 
is scarcely visible. Three types of tumor 
margin are found: (a) lobular, (b) tentacle- 
like, (c) spiculated. One or the other of 
these characters is seen in practically every 
film. They correspond to the infiltrations 
which are so characteristic of the dissected 
gross specimen. The tentacles or spicules 
have no relation to the normal breast 
trabeculae and may cut across them. How- 
ever, occasionally they appear to merge 
with the breast tissue. This gives them a 
protective obscurity necessitating acute 
discernment on the part of the roentgenolo- 
gist before he becomes aware of their pres- 
ence (Fig. 1 and 2). 

3. Tumor Bed. The character of the tu- 
mor bed is the result of the combined effects 
of the tumor and its surroundings. As has 
been said, some tumors show actual in- 
crease in density, but this is not true of the 
majority. In most, the density is the same 
as or varies only slightly from the density 
of normal breast tissue. We therefore have 
to depend, in great measure in making a 


1. The carcinoma in.both film (4) and section (B) shows increased density, 
spiculated margins and fuzziness of tumor bed. 


diagnosis, on the immediate surroundings 
of the tumor. In the senile breast the 
tumor is often surrounded by radiolucent 
fat and is therefore very easy to see. On 
the other hand, in the premenopausal 
breast the tumor itself is sometimes in- 
visible, but its presence may be deduced 
by a certain muddiness or fuzziness of the 
surrounding zone of breast tissue. In the 
immediate vicinity of the tumor the in- 
filtration of malignant cells may distort 
the breast pattern, but the trabeculae are 
not displaced as in benign tumors or cysts. 
Hyperemia and edema are partly respon- 
sible for the blurring around the tumor 
tentacles. If a characteristic tumor margin 
can be seen anywhere in the zone, the 
diagnosis is greatly facilitated. In the pre- 
menopausal breast, tumors which impinge 
on the superficial fat are the easiest to see 
and next easiest, as far as position goes, 
are deep tumors lying in the fat close to 
the pectoral fascia. Obliteration or invasion 
of the prepectoral fascia is an important 
diagnostic finding. 


SECONDARY CHARACTERS 


4. Nipple. The position of the nipple is 
evident in any technically satisfactory 
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film, unless there happens to be a lateral 
deviation not visible in profile. In this 
event, however, a tangential film would 
demonstrate the abnormality. Both roent- 
genographically and clinically the opposite 
nipple must of course be compared with 
the other since bilateral nipple retraction 
is common and usually has no pathologic 
significance. The appearance of the sub- 
areolar tissue may be of equal or greater 
importance than the nipple itself. Retrac- 
tion of the nipple is due to fibrosis and 
the fibrous tissue is visible roentgeno- 
graphically even if retraction of the nipple 
is not noticeable. Inflammation will cause 
edema or loss of architecture in the nipple 
area and the nipple may be displaced out- 
wards. 

5. Skin. Major skin changes such as 
ulceration, retraction, peau d’orange, etc., 
have long been studied, but the diagnostic 
import of even slightly thickened skin, due 
in large part to fibrosis, together with hy- 
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peremia and edema of the dermis, is per- 
haps insufficiently realized. Even slight 
skin changes are easy to determine roent- 
genologically since the outer surface is 
sharply outlined and the inner margin of 
the dermis contrasts with the subcutaneous 
fat. Thickening of the skin is an important 
secondary roentgenologic sign of cancer. 
It is nearly always discernible over the 
region of the tumor mass if that area ap- 
pears in profile in the roentgenogram. 
Sometimes thickening of the skin is very 
extensive. It is a sign which pathologists 
have been prone to neglect, but in whole 
sections of breast it is readily visible. As 
has been said, it is chiefly due to changes 
in the dermis by hyperplasia and intra- 
cellular edema in the epidermis. 

6. Parenchyma and stroma, which make 
up the breast trabeculae, are considered 
together since the fibrous tissue and 
parenchyma are not distinguishable roent- 
genologically. In carcinoma the trabeculae 


Fic. 2. The carcinoma in both film (4) and section (B) shows increased density, tentacled margins, and 
fuzziness of tumor bed with increased vascularity. The trabeculae in the rest of the breast were moderately 


thickened. 
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are thickened and this often occurs 
throughout the breast, in areas distant from 
the tumor as well as in those nearby. In- 
crease of elastic and fibrous tissue in the 
vicinity of a carcinoma is well known, 
However, much of the fibrosis which broad- 
ens the trabeculae as seen in the roent- 
genogram is due to proliferation of myo- 
epithelial cells in the walls of the ducts. 
These, as Peyron showed in 1924, lay down 
fibrous tissue beneath the epithelial layer 
of the duct. Microscopically, in many 
carcinomatous breasts, it is easy to find 
numerous hypertrophied myoepithelial cells 
growing from the walls of the ducts away 
from the tumor. We are inclined to believe 
that failure to find these cells indicates a 
poor prognosis. In the vicinity of the 
tumor, the trabeculae which are still pres- 
ent are distorted and sometimes in the 
roentgenogram the tumor can be seen to 
cut across them. Cooper’s ligament is not 
thickened along with the trabeculae, unless 
directly invaded. In extensive carcinoma 
there may be a multiplication of fine fibrous 
ligaments going from the tumor to the skin. 

7. Vascular Changes. General vascularity 
of the breast betrays itself chiefly by the 
numbers of large anastomosing veins pre- 
sent in the superficial fat. These have been 
admirably described and illustrated by 
means of infrared photography by Masso- 
pust and Weston.® Even unilateral visibility 
of these veins is not pathognomonic of 
cancer, but when cancer is suspected for 
other reasons, the dilated veins help to 
point out the diagnosis. Dilatation of super- 
ficial veins may be demonstrated in roent- 
genograms. The other breast should be 
available for comparison since the dilata- 
tion may be bilateral and would then have 
no significance. 

There is also focal hypervascularity 
around and in the maligant tumor. The 
huge, bizarre, tortuous anastomosing ar- 
teries in the region of a carcinoma are well 
known to pathologists, Large veins emerge 
from the tumor, and these especially are 
often clearly visible in the film. However, 
while they are most often seen in carcino- 
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ma, it must not be forgotten that occasion- 
ally they appear in inflammation and in 
various forms of hyperplasia—even preg- 
nancy. Large vessels should arouse sus- 
picion but a diagnosis of malignancy can- 
not be made on this sign alone. 

8. Changes in Contour of Mammary 
Gland. \n diffuse carcinoma a_ localized 
mass may not be visible but there is dis- 
tortion of the entire breast as compared 
with the normal side. The distorted con- 
tour is due to infiltration of tumor cells 
along the trabeculae, thus preserving the 
breast architecture, but with marked 
fibrous thickening. An isolated tumor mass 
may not be visible but the triangular con- 
tour of the mammary gland is altered. The 
affected area bulges and assumes various 
abnormal shapes. Otherwise small single 
tumors cause no appreciable distortion in 
the mammary outline. 

Diagnosis. Carcinoma of the breast 
usually presents a clear roentgenographic 
picture. Conversely, malignant disease in 
general can be exchuled on the evidence 
of the film. However, there are a few 
borderline cases where diagnosis becomes 
extremely difficult, and in the absence of 
a history, even impossible. The principal 
conditions which may be confused with 
carcinoma are, in the order of their impor- 
tance: secretory cystic disease when com- 
plicated by plasma cell mastitis, other 
types of inflammation, Schimmelbusch dis- 
ease, and rarely, fibroadenoma. 

In secretory cystic disease with plasma 
cell mastitis, one expects to see coarse 
flame-like digitations running in the line 
of the breast trabeculae. One may also 
expect a localized tumor surrounded by a 
hazy zone in which breast architecture 1s 
not distinct. The opacity of plasma cell 
mastitis is distinguished from carcinoma 
by its edematous appearance and its lack 
of a characteristic carcinoma margin. A 
carcinoma is apt to cut across the breast 
trabeculae; the tumor of plasma cell mas- 
titis runs with them. The nipple in plasma 
cell mastitis is rarely retracted, but it may 
be pushed out by the inflammatory mass 
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beneath it; edema of the skin is sometimes 
seen. Trabeculae are usually normal in 
unaffected parts of the breast although 
they are swollen in the diseased area. A 
carcinoma of comparable size would pro- 
duce far more distortion and the vascular- 
ity would be much greater. Where other 
signs are equivocal the shape of the breast 
as a whole may be conclusive. 

Bacterial inflammation with abscess 
usually offers no difficulty. To begin with, 
abscess ordinarily occurs in a lactating 
breast. The skin is thickened and there may 
be hyperemia, even in the absence of a 
definite mass. When a mass due to a local- 
ized abscess is present, its margins are 
regular although fuzzy. They are not spicu- 
lated or tentacled as in carcinoma. The 
only form of carcinoma with which inflam- 
mation could be confused is the so-called 
inflammatory carcinoma. Here the growth 
is diffuse, the trabeculae are. accentuated 
and remain more or less in their normal 
architectural pattern, whereas in abscess 
they are pushed aside. 

In Schimmelbusch disease the compli- 
cated pattern produced by the mixture of 
lesions could well mask a small carcinoma. 
The tumor margins might be hidden and 
the mass itself not visible. In a small, 
deeply situated tumor, nipple displace- 
ment would not be expected. Here edema 
of the skin would be a very useful sign. 
The presence of large vessels might also 
arouse suspicion. This is one of the cases 
where the radiologist must side with the 
inquisitive surgeon in recommending ex- 
ploration. 

Fibroadenoma is seldom confused with 
carcinoma. A superimposed shadow of a 
vessel or trabecula might simulate a 
spicule or tentacle of a carcinomatous mar- 
gin. However, a little care would distin- 
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guish them. Schimmelbusch disease is not 
difficult to diagnose in a roentgenogram, 
but a small malignant lesion in a dense 
undifferentiated area can be overlooked. 
Fortunately, the combination of Schimmel- 
busch disease and carcinoma is rare.) 


CONCLUSIONS 


A pathological classification is offered 
to facilitate roentgenography of the breast; 
and a preliminary review is made of criteria 
for the roentgen diagnosis of malignant 
lesions. 


J. Gershon-Cohen, M.D. 
255 South 17th St. 
Philadelphia 3, Pennsylvania 
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GASTRIC DIVERTICULA* 


REPORT OF THIRTY-ONE CASES 
By RICHARD W. EELLS, M.D., and WAYNE A. SIMRIL, M.D. 


ST. LOUIS, MISSOURI 


IVERTICULA of the stomach have 

been recognized pathologically for 
over one hundred and fifty years, but only 
since the inception of gastric roentgenology 
have they received clinical attention. Sever- 
al recent cases of this condition prompted 
a review of the files of the Mallinckrodt 
Institute of Radiology. The diagnosis ap- 
peared warranted in 31 instances. We wish 
to record the principal features of these, 
with emphasis on the roentgen findings, and 
briefly review the characteristics of this 
lesion. One patient was particularly in- 
teresting, having a diverticulum of the 
greater curvature, and a detailed report is 
appended. 

The first discovery of gastric diverticu- 
lum by roentgen ray may be credited to 
Brown‘ who in 1916 described the roentgen 
and operative findings. Shortly thereafter, 
Akerlund! in an excellent review proposed 
diagnostic criteria for this abnormality. 
These were elaborated bv Reich’? in a 
subsequent report of 8 cases. In 1946, 
Moses? collected a total of 156 examples 
from the literature and summarized the 
facts concerning them. Individual case re- 
ports are now numerous. The historical 
background of the subject is given in detail 
by Martin.*® 

Diverticula of the stomach, as those else- 
where in the alimentary tract, may be of 
various types. Pathologically, they consist 
of pockets protruding from the lumen and 
including all layers of the gastric wall (true 
diverticula) or mucosal sacs alone herniated 
through the muscular layer (false divertic- 
ula). In the uncomplicated case no other 
tissue alterations are present. 

Congenital origin has been suggested by 
the demonstration of these defects in em- 
bryos, the occasional finding of aberrant 


pancreatic tissue inclusions, and the fre- 
quent localized weakening or absence of 
stomach muscle in the commonest site— 
the posterior cardia. In some patients, 
however, acquired pulsion or traction in- 
fluences have been evident. Prolonged 
elevation of intragastric pressure, foreign 
bodies, and pathological conditions of the 
gastric wall are considered responsible for 
secondary diverticulum formation by some 
authors. In Moses’ collected series, exam- 
ples of diverticulum associated with gastric 
ulcer, cancer, benign tumors and syphilis 
are cited. Extrinsic factors, particularly 
perigastric adhesions from inflammatory 
processes in the gallbladder, pancreas, 
spleen, and regional lymph nodes, can at 
times be demonstrated. 

Gastric diverticulum is thus a condition 
of varied etiology. From a roentgen view- 
point, these underlying causes cannot often 
be distinguished, and a practical classifica- 
tion of two main groups may be employed: 
(1) diverticulum occurring in the j juxtacar- 
diac position, probably related to congeni- 
tal weakness, and seldom giving rise to 
complications; (2) diverticulum occurring 
elsewhere in the stomach, usually associated 
with other disease. The great majority of 
reported cases fall in the first group. 

It is agreed that diverticula of all types 
are uncommon in the stomach, but accurate 
figures on their incidence are few. Statistics 
based on roentgen examination alone vary 
widely, because of the possibility of mis- 
diagnosis and the infrequency of confirma- 
tion by other means. Feldman* mentions 
an autopsy frequency of 0.02 per cent. This 
figure may be low, however, as routine 
postmortem or operative examination of 
the collapsed stomach may fail to reveal a 
small diverticulum. 


* From the Edward Mallinckrodt Institute of Radiology, Washington University Medical School, St. Louis, Missouri. 
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Our cases are drawn from a twenty-five 
year period, during which some 30,000 
examinations were performed; this repre- 
sents an incidence of approximately 0.10 
per cent in an unselected group of patients 
seen on the various services of a university 
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0.50 per cent on the basis of roentgen exam- 
ination alone. 

No other portion of the digestive tract, 
with the probable exception of the jejunum, 
is so rarely the site of diverticula. Gastric 
diverticulosis merits attention, however, as 


TABLE 


SUMMARY OF 31 CASES OF GASTRIC DIVERTICULUM—CLINICAL FEATURES 


Sex Race Age 


Chief Complaint 


Associated Disease 


I KF W 34 Left upper quadrant pain, nausea, vomiting 
2 M W 49 No abdominal complaints 
3 M C 74 Epigastric distress, constipation 
4 : Ww 54 Epigastric distress, weight loss 
5 F C 32 Abdominal pain, nausea, vomiting 
6 F C 58 Epigastric distress, vomiting, weight loss 
M 50 Abdominal pain, gas, vomiting 
8 M Ww 47 Epigastric pain, belching 
9 M Ww 65 Abdominal pain, mass, ascites 
10 F W 37 Epigastric pain, nausea, vomiting 
II F W $7 Right upper quadrant pain, nausea, 
vomiting 
12 M Ww 55 Vomiting, weight loss 
13 F Ww 46 Epigastric pain, distention, weight loss 
14 F W 29 Back pain, fat intolerance 
M Ww 51 Epigastric pain, hematemesis 
16 M W 61 Belching, anorexia 
17 M W 58 Indigestion, bloating 
18 F W ry, Vomiting, weight loss, epigastric pain 
19 F W 47 Epigastric pain, food relief 
20 F Ww 70 Intermittent abdominal pains 
21 F Ww 69 Epigastric burning, belching 
22 M W 46 Gas and belching 
23 M Ww Epigastric fullness, food aggravation 
244 M 61 Epigastric burning, food relief 
25 M Ww 28 Epigastric burning, belching 
26 F W 41 Diarrhea 
a9 F W 60 Nausea, vomiting 
28 K C 40 Occasional abdominal cramps 
29 M Ww 60 Epigastric fullness, bloating 
30 F W 66 Abdominal pain, food aggravation 
31 F W 40 Epigastric pain, food relief 


Cholelithiasis; diverticulosis colon 
Gastric cancer, distal segment 


Cholelithiasis 


Gastroenterostomy for ulcer 
Gastric ulcer, lesser curvature 
Cholelithiasis 

Gastric ulcer, lesser curvature 
Diverticulosis colon 


Cholelithiasis 

Diverticulosis colon 
Cholelithiasis; diverticulosis colon 
Diverticulosis colon 

Amebic dysentery 

Diverticulosis colon 


Diverticulum proximal jejunum 
Diverticulum second duodenum 


medical center. A similar incidence was 
mentioned by Larimore and Graham’ from 
this institution twenty-three years ago. In 
a series of over 90,000 examinations of the 
stomach, Rivers, Stevens and Kirklin" 
found the roentgen diagnosis of gastric 
diverticulum had been made 25 times, rep- 
resenting about 0.03 per cent of their 
material. Other estimates range upward to 


a source of confusion with other patho- 
logical changes in the stomach, and as a 
possible cause of obscure abdominal com- 
plaints. 

Diverticula of the stomach are most of- 
ten discovered in older age groups, although 
the condition has been reported in a few 
infants. Since a diverticulum in this loca- 
tion often represents an incidental finding 
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in an age-group where gastrointestinal 
disorders are more common and roentgen 
studies more often carried out, the age 
when it is diagnosed is probably unrelated 
to duration or type. Our cases ranged from 
twenty-eight to seventy-four years, with 
an average age of fifty years. There is 
apparently no significant sexual or racial 
predilection (see Table 1). 

The symptoms of diverticulum of the 
stomach are in no way characteristic. Co- 
existence of other upper gastrointestinal 
disease often complicates the clinical pic- 
ture. Complaints most commonly described 
are epigastric discomfort variably affected 
by food or alkali, eructations, vomiting, 
and gassy bloating. The presenting symp- 
tom in our series was highly variable, and 
at least 10 of these patients showed other 
abnormalities which might well have ac- 
counted for their distress. Of Martin’s® 


Fic. 1. Small, partially filled gastric diverticulum in 
the common juxtacardiac location. 
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collected cases, one-third were felt to have 
symptoms due to the diverticulum, and 
one-third had other upper abdominal dis- 
ease. Rivers et a/.!! considered the symp- 
toms in 10 of their 14 operated cases to be 
unrelated to the diverticulum. Similarly, 
in a recent clinical study, Brown, Bisson- 
nette and Albee* found that the complaints 
in two-thirds of their 30 patients with gas- 
tric diverticulum could be attributed to 
other causes. Distention of the diverticular 
sac may give rise to symptoms, however, as 
occasional relief with postural change and 
emptying has been noted by Bell and 
Golden,’ and complete relief has followed 
local resection as described by Martin,* 
and others. 

No constant association of diverticulum 
in the stomach and diverticulosis at other 
levels is evident. One of our cases had a 
jejunal and 1 a duodenal diverticulum, and 
in 6 instances diverticulosis of the colon 
was present. 

Complications of gastric diverticula have 
been reported, but they are rare. Inflam- 
mation, perforation, and bleeding have 
been observed in isolated instances. Malig- 
nant change has been proposed as a possi- 
ble hazard. In the few cases recorded, how- 
ever, it would seem more likely that the 
diverticulum was secondary to the neo- 
plasm, or that their co-occurrence was 
fortuitous. 

The definitive treatment of gastric diver- 
ticulum is surgical excision. However, only 
a small number of patients have required 
this procedure, as most writers regard the 
uncomplicated diverticulum as innocuous 
and the likelihood of complication remote. 
Brown and_ co-workers* confirmed this 
opinion in their clinical study of a large 
series of conservatively managed patients. 
They suggest that the occasional diverticu- 
lum of the distal stomach, in contrast to the 
majority in the juxtacardiac location, be 
considered a surgical lesion. This view: is 
probably warranted by the higher incidence 
of complicating diseases away from the 
cardia, and the frequency with which di- 
verticula in atypical locations are secondary 
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to other abnormalities. In every patient, 
careful evaluation of all other possible 
gastrointestinal defects which might ex- 
plain the symptomatology should precede 
implication of the gastric diverticulum as 
the offender. 

It is evident, in the absence of character- 
istic clinical or laboratory findings, that 
roentgenologic study is of first importance 
in detecting gastric diverticula and in 
differentiating them from other lesions of 
the stomach. 

Diverticulum of the stomach is almost 
always single. It is seen as a small, rounded, 
sharply defined pouch protruding from the 
gastric lumen. The mouth may be narrow 
or broad, and the sac round, oval or pear 
shaped. With variations in filling, the sac 
changes in contour, and it may show an 
air-fluid level. Some mobility is usually ob- 


Fic. 2. Wide-mouthed diverticulum, dependent from 
posterior surface of the stomach, adjacent to the 
cardia. 


Gastric Diverticula II 


Fic. 3. Gastric diverticulum arising from the pos- 
terior fundus, showing narrow neck and barium 
retention. 


served, and the region, if accessible to pal- 
pation, is non-tender. Individual divertic- 
ula only a few millimeters in diameter 
have been described, and others “‘as large 
as a fist.”’ Twenty-one of our cases had 
diverticula 2 centimeters or less in size, 
the remaining 10 varying up to 4.5 centi- 
meters. We observed no example of multiple 
gastric diverticula. Three typical divertic- 
ula are illustrated (Fig. 1, 2 and 3). 

As previously noted, the juxtacardiac 
area is the most common site of diverticu- 
lum formation. Twenty-five of our series 
were found here, 14 of them arising from the 
posterior surface of the stomach. The 
others were present on the proximal lesser 
curvature (below the entrance of the 
esophagus), the posterior fundus and pos- 
terior pars media, and the greater curva- 
ture. The latter site is particularly rare, 
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II 


SUMMARY OF 3I CASES OF GASTRIC DIVERTICULUM—-ROENTGENOLOGIC FEATURES 


Size Location Retention Remarks 
I Juxtacardiac 6 hours 
2 Juxtacardiac 6 hours 
3 Juxtacardiac 48 hours 
4 I cm. Juxtacardiac 48 hours 
5 3 cm. Juxtacardiac, posterior 48 hours 
6 I cm, Juxtacardiac 6 hours 
7 4 cm. Juxtacardiac, posterior 48 hours Confirmed at operation 
8 4cm. Lesser curvature, posterior 48 hours 
9 2 cm. Juxtacardiac None 
10 I cm. Juxtacardiac, posterior 6 hours 
II 2cm. Juxtacardiac, posterior None 
12 I cm. Juxtacardiac Slight 
13 2cm. Juxtacardiac, posterior 48 hours Confirmed at gastroscopy 
14 Icm. Juxtacardiac None 
15 3 em. Juxtacardiac, posterior 48 hours Confirmed at gastroscopy 
16 4cm. Juxtacardiac, posterior 48 hours 
17 2cm. Juxtacardiac, posterior 48 hours 
18 3 cm. Lesser curvature pars media 6 hours Confirmed at operation 
19 I cm. Pars media, posterior 6 hours 
20 I cm, Juxtacardiac 6 hours 
21 2 cm. Greater curvature media None Confirmed gastroscopy (see report) 
22 2 cm. Juxtacardiac, posterior 6 hours 
23 I cm. Juxtacardiac 6 hours 
24 2 cm. Juxtacardiac, posterior 48 hours 
25 I cm. Juxtacardiac, posterior None 
26 4cm. Fundus, posterior None 
27 2cm. Fundus, greater curvature 6 hours 
28 2cm. Juxtacardiac, posterior 6 hours 
29 3 cm. Juxtacardiac, posterior None 
30 3 cm. Juxtacardiac, posterior 24 hours 
31 3 cm. Juxtacardiac None 


although some 5 confirmed cases have been 
recorded. We found no diverticula of the 
distal stomach. Rivers et a/." found a dis- 
tribution of 43 per cent in the upper stom- 
ach, 43 per cent in the prepyloric segment, 
and 14 per cent scattered between. This 
is at variance with the majority of reports. 
In general, it may be said that diverticula 
are much less common farther from the 
cardia, and lesions with which they may 
be confused, particularly peptic ulcer, are 
more frequently encountered. 

An intact gastric mucosal pattern in the 
region of the diverticulum and normal 
pliability of the adjacent stomach wall 
are consistently found. When the location is 
unusual, or the diagnosis otherwise in 
doubt, demonstration of normal rugal folds 


entering the mouth of the sac is an impor- 
tant confirmatory finding. 

Most gastric diverticula will retain barium 
for considerable periods, although the 
shallow broad-mouthed type may empty 
promptly. Twenty-three of our cases 
showed such retention. In to of these bar- 
ium was still present two days later (see 
Table 11). 

Careful examination is required to estab- 
lish the presence of many gastric divertic- 
ula, because of their small size, variable 
filling, and frequent posterior location. 
Varying angles of projection are often nec- 
essary to demonstrate the pouch in profile, 
and at times detail pressure films of the 
lesion can aid in making the diagnosis. 
Once the diverticulum is filled, it is usually 
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shown to best advantage in the right an- 
terior oblique view, with the patient up- 
right. 

Diverticulum of the stomach may be 
confused with a number of other upper 
gastrointestinal lesions. Diverticulum or 
ulceration of the distal esophagus, and di- 
verticulum of the duodenum? can, in rou- 
tine films, be so superimposed that they 
appear to be of gastric origin. A small 
hiatus hernia, or dependent mobile gastric 
cardia (cascade stomach) can appear as an 
accessory pouch in one projection. Benign 
gastric ulcer, particularly if perforated and 
locally walled off, and malignant ulcer of 
the stomach must be considered especially 
in the differential diagnosis. Here, altera- 
tions in the mucosal pattern and muscular 
activity of the adjacent wall are of partic- 
ular importance. 

Gastroscopic confirmation of the roent- 
gen findings may be of value. The round, 


Fic, 4. Greater curvature gastric diverticulum, 


erect mucosal film. 
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Fic. 5. Greater curvature gastric diverticulum, 
prone film with filling of the sac. 


sharply outlined mouth of a diverticulum, 
surrounded by healthy mucosa, has been 
illustrated by Schindler.” 

Gastric diverticulum can usually be 
diagnosed with certainty from the roentgen 
examination if its common location is 
borne in mind, and the principal features 
of mobility, intact mucosa, absence of 
tenderness, and tendency to barium re- 
tention are demonstrated. 


REPORT OF CASE 


G.M.B., a sixty-nine year old white house- 
wife, was seen on the medical service of Barnes 
Hospital for evaluation of multiple gastro- 
intestinal complaints. The patient stated that 
for about ten years she had suffered inter- 
mittent indigestion, characterized by epi- 
gastric burning, gaseous distention, occasional 
heartburn and sour eructations. A tendency to 
fatty and spicy food intolerance was noted. 
Symptoms began one-half to one hour after 
meals, were little affected by food but usually 
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improved after alkali or induced vomiting. 
There had been no severe pain, evidence of 
gastrointestinal bleeding, jaundice or ab- 
normalities of bowel habit. Weight had been 
maintained. 

Physical examination was within normal 
limits for the patient’s age, except for mild 
tenderness and resistance to palpation in the 
epigastrium. A mild anemia was present; 
hemoglobin 11.1 gm.; red blood cells 4,060,000. 
The gastric secretions and stools were negative 
for occult blood. No free fasting gastric acid 
was present; 45 units were found after hista- 
mine. 

Roentgenoscopic and roentgenographic ex- 
amination revealed a small “accessory pouch” 
arising from the greater curvature of the 
stomach, distal to the cardia (Fig. 4 and 5). 
There was no associated tenderness or evidence 
of alteration of the adjacent gastric wall. At six 
hours, no barium retention was identified. Addi- 
tional findings included a large, easily reducible, 
para-esophageal hiatus hernia; multiple diver- 
ticula of the colon; and multiple amorphous 
opaque gallstones. 

Gastroscopy confirmed the roentgen diag- 
nosis of gastric diverticulum: the circular 
mouth about 2 cm. in diameter was identified, 
and normal mucosal folds were seen to enter 
the sac. No inflammatory change or other ab- 
normalities of the stomach were present. 

The patient was discharged on a bland diet 
and antispasmodics. A year later, interview dis- 
closed essentially no change in her condition. 
There had been no progression of symptoms or 
evidence of complications. This would seem to 
be an example of an innocuous diverticulum, 
with evidence of other disease to account for 
the patient’s complaints. The location is most 
unusual. Templeton" discovered no greater 
curvature diverticula, in an extensive ex- 
perience. The present lesion could conceivably 
be due to perigastric adhesions in the splenic 
area, with resulting traction effect. 


SUMMARY 


The characteristics of diverticula of the 
stomach are reviewed with emphasis on 
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the roentgen diagnosis. The principal fea- 
tures of thirty-one new cases of this lesion, 
and a case report of a diverticulum of the 
greater curvature are presented. 


Richard W. Eells, M.D. 
Washington University School of Medicine 
St. Louis 10, Missouri 
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EMPHYSEMATOUS GASTRITIS* 


By GEORGE W. HENRY, M.D. 


HONOLULU, 


HE term “emphysematous gastritis” 
was coined by Fraenkel? in 1889 to 
designate a phlegmonous gastritis caused 
by gas-forming organisms. It is evidently 
a rare syndrome; only 4 cases appear in the 
literature. This, in addition to the char- 
acteristic roentgenological picture, warrants 
the report of a fifth case. 

The first case, reported by Fraenkel,? 
was a thirty-five year old man dying after 
several attacks of severe abdominal pain, 
bloody vomitus, and diarrhea. At autopsy, 
rod-like organisms and masses of gas 
vesicles were found between the muscu- 
laris mucosae and the submucosa of the 
stomach. Morton and Stabins® reported a 
similar case in a seventy-five year old man. 
Cl. welchii was cultured from the gastric 
wall at postmortem examination. Weens'? 
reported a case in a thirty-seven year old 
male diagnosed before death from the 
roentgenogram. B. proteus was cultured 
from the gastric lavage and 4. aerogenes 
from a blood culture during the acute ill- 
ness. The patient died six months later 
from liver and subdiaphragmatic abscesses. 
E. coli and Staphylococcus aureus were cul- 
tured from the latter. A fourth and living 
case was reported by Welch and Jones." 
Films including barium studies showed the 
characteristic gas bubbles in the stomach 
wall. Culture of the gastric contents demon- 
strated abundant F. co/i, a moderate num- 
ber of non-hemolytic streptococci, and a 
few Staphylococcus aureus colonies. The 
patient responded to penicillin and re- 
covered. 


SYMPTOMATOLOGY 


The clinical picture is that of a phleg- 
monous gastritis. The onset is sudden and 
may follow gastric insult, as in Weens’!® 
case of attempted suicide with hydrochloric 
acid. Epigastric pain is marked with severe 
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nausea and vomiting of large quantities of 
blood. The course is rapid; prostration and 
shock appear early. The temperature eleva- 
tion is marked, the pulse rapid, and the 
leukocyte count increased. 


ROENTGEN DIAGNOSIS 


The roentgenological findings are strik- 
ing. Plain roentgenograms of the abdomen, 
supine and upright, demonstrate innumer- 
able small gas bubbles silhouetting the 
stomach, producing a radiolucent frame. 
These gas bubbles are constant on change 
of position. The intragastric air shifts 
freely, and changes shape, but still remains 
within this radiolucent frame, establishing 
the latter as being within the gastric wall. 
This air in the stomach wall collects chiefly 
along the curvatures in the region of the 
fundus, though it may extend down to the 
antrum or up into the lower esophagus. 
Barium may be given to demonstrate the 
relationships of the air in the gastric wall, 
though seemingly it would be wise to omit 
this during the acute illness. The gas 
bubbles apparently are demonstrable for 
at least several days, one month in Weens’!” 
case, and at least two weeks in the case 
described by Welch and Jones." This gives 
ample opportunity for contrast studies, 
if so desired, after the acute illness has 


subsided. 


DIFFERENTIAL DIAGNOSIS 


The differential diagnosis must be from 
those conditions that show air in the 
stomach wall. Myhre and Wilson’ have 
recently described interstitial emphysema 
of the stomach wall following gastroscopy. 
The air seen here from their description 
and illustrations apparently is in a thin 
line as though it were in tissue planes. 
In emphysematous gastritis it is collected 


in variably shaped multiple blebs forming 


* From the Department of Roentgenology, The Children’s Hospital, Philadelphia, Pennsylvania. 


15 


ar 

a 


16 George W. Henry 


an irregular radiolucent band. This should 
be of assistance in the differential diagnosis. 
In addition, there is the history of a gastro- 
scopic examination, the patient is asymp- 
tomatic, and the air shadows in or about 
the stomach disappear within seventy-two 
hours. The same points should also apply 
to emphysema following traumatic intuba- 
tion, if such occurs. 

Cystic pneumatosis is characterized by 
the presence of localized masses of gas- 
filled cysts in the wall of a viscus. It is 
quite uncommon in the stomach, although 
175 cases involving the small intestine 
have been collected by Jackson.® It is an 
asymptomatic lesion usually discovered as 
an incidental finding at laparotomy for 
other pathological conditions and is of no 
essential significance. It produces on the 
roentgenogram grape-like clusters of radio- 
lucent shadows confined to one portion of 
the wall or scattered in localized areas. 
Emphysematous gastritis produces air vesi- 
cles that are more generalized, involving 
the whole stomach, or at least a major 
portion, and giving a solid sheet of vesicles 
projected as an uninterrupted, mottled 
line over the involved region. In cystic 
pneumatosis the air also disappears spon- 
taneously, and the patient is not ill. The 
latter is probably the most certain and 
significant point of differentiation, short 
of microscopic examination. 


ETIOLOGY AND PATHOGENESIS 


The causative organisms obviously must 
be those that will produce a phlegmonous 
gastritis and in addition produce gas. The 
anaerobe gas formers are bacteria that 
immediately satisfy these requirements, and 
indeed C/. welchii was the causative organ- 
ism in the case reported by Morton and 
Stabins.° Nevertheless, the more commonly 
available bacteria are the gas-forming colon 
bacilli!:*.* and the synergistic combination 
of E. coli and Staphylococcus aureus. These 
organisms were the etiologic factor in 2 
of the cases!?! and the case reported herein. 
The latter bacteria have also been the 
causative organisms in many cases of 
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cystitis emphysematosa,* a somewhat 
similar pathological condition. All of these 
various types of organisms also have been 
established as the etiological agent in 
emphysematous cholecystitis, though C7/. 
welchii predominated.’ 

It is most probable that these bacteria 
are incapable of invading an otherwise 
normal stomach. Attenuating circum- 
stances are required. Trauma or previous 
disease was observed in all the reported 
cases, antecedent chemical trauma or gas- 
troenteritis. Gastroenteritis can produce 
favorable conditions itself or the trauma 
from the accompanying vomiting may pro- 
duce small mucosal tears, permitting infec- 
tion to invade deeply into the gastric wall. 
Certainly the intact healthy stomach 
mucosa is highly resistant to bacteria of 
almost all types. 

Once the suitable bacteria have gained 
access to the deeper portions of the gastric 

wall, progression is apparently rapid. The 
formation of gas separates the tissue layers, 
permitting quick dissemination of the 
organisms. In the case reported here, the 
microscopic appearance of some of the 
bleb walls suggested that the gas had col- 
lected in and distended lymphatic channels. 
These channels would also afford a path- 
way of easy extension. 


PROGNOSIS 


There is an 80 per cent mortality rate 
for emphysematous gastritis based on the 
total 5 cases, 4 from the literature and the 
case reported below. Even though the 
number of cases is obviously small, it does 
suggest a more ominous prognosis than 
phlegmonous gastritis without emphysema, 
which has a §0 per cent mortality rate," 
It seems likely, however, that both these 
mortality rates will be markedly reduced 
when the literature reflects the effect of the 
newer chemotherapeutic agents. 


REPORT OF A CASE 


A white male infant, aged one month, was 
admitted on the service of Dr. Joseph Stokes, 
January 3, 1948, with a history of diarrhea com- 
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mencing shortly after birth. Previous treatment 
elsewhere was fruitless. The stools were watery 
and about eight in number per day. 

Physical examination showed a mongoloid 
appearing, dehydrated, emaciated, and jaun- 
diced white male, weighing 5? pounds. The liver 
was palpable two finger-breadths below the 
costal margin. The laboratory and blood chemi- 
cal studies were as follows: Red blood cell 
count, 4,050,000; white blood count, 29,000; 
blood carbon dioxide, 45 vol. per cent (20 
m. eq./L.); blood chlorides, §59 mg. per 100 cc.; 
bilirubin, 4.7 mg. per 100 cc.; blood culture, 
Staphylococcus aureus, coagulase negative; urine, 
negative. 

Course. Intravenous fluids and plasma, peni- 
cillin, and nothing by mouth resulted in a re- 
markable improvement. By January 10, the 
patient was essentially well, with control of the 
diarrhea. 

On January 11, within a two hour period 
commencing at 2 p.M., the patient became 
acutely ill. Bloody diarrhea, abdominal dis- 


Fic. 1. The supine film demonstrates the stomach 
silhouetted by a characteristic mottled zone of 
lessened density. 
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Fic. 2. The upright film shows the radiolucent frame 
unchanged in relation to the gastric wall. 


tention, and a sudden rise in the temperature 
appeared. An intra-abdominal catastrophe was 
suspected. The surgical consultant thought in- 
tervention was not indicated. A Levin tube was 
passed, penicillin was given again, and roent- 
genograms of the abdomen were taken. The 
patient failed rapidly and died in shock at 
10:45 p.M., less than nine hours after develop- 
ing the new acute symptoms. 

Roentgenological Findings. Upright (Fig. 1) 
and supine (Fig. 2) films of the abdomen were 
taken shortly after the appearance of the dis- 
tention and six hours before death. Multiple 
dilated loops of small and large intestine were 
visible scattered throughout the abdomen. The 
pre-peritoneal fat lines were obscured, and the 
loops of intestine appeared to be separated by a 
small quantity of fluid or exudate. These find- 
ings were thought to demonstrate intestinal ob- 
struction, probably paralytic in nature. 

In addition to the obstructive signs, the 
stomach was silhouetted by a mottled zone of 
lessened density. The Levin tube definitely 
identified this organ. On the supine film the 
lessened density could possibly have been due 
to the overlying intragastric gas bubble. On the 
upright film the gas bubble rose to the fundus 
with a fluid level. The radiolucent zone re- 
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Fic. 3. Photomicrograph (16). Stomach 
wall showing emphysema. 


mained fixed, and its position in relation to the 
stomach was essentially unchanged. The loca- 
tion of this zone of lessened density, its con- 
stancy on change of position of the infant, and 
its separability from the stomach magenblase 
appeared to place the mottled gas shadows in 
the gastric wall. These findings were thought to 
represent and to be indicative of those seen in 
emphysematous gastritis. Barium studies were 
not possible due to the moribund condition of 
the infant. 

Postmortem films of the hands demonstrated 
bilaterally shortened, small, and triangular 
middle phalanges of the fifth fingers. Mon- 
golian infants may show this deformity, and in 
this case it was thought to help confirm the 
clinical impression of mongolism. 

Autopsy Findings. The abdomen was dis- 
tended and when opened the small intestine 
ballooned from the incision. About 100 cc. of 
bloody peritoneal fluid was present. Innumer- 
able gas-filled bullae caused marked thickening 
of the gastric walls. The bullae were submucosal 
and protruded both into the lumen and onto the 
serosal surface. Individually they measured 
from 3 to 1§ mm. in diameter. On palpation 
they were compressible, but there was no 
crepitus. The stomach lumen contained a 
bloody mucoid material. The gastric mucosa 
was thickened and hemorrhagic. Cellulitis was 
present microscopically in addition to marked 
emphysema (Fig. 3) The gas vesicles were 
present in all layers from the mucosa to the 
serosa, though primarily in the submucosa. 
Microscopic emphysema was also present in 
the lower third of the esophagus. The small in- 
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testine showed dilatation with thickening of 
the walls and submucosal hemorrhages. The 
lumen was filled with bloody fluid. Culture of 
the peritoneal fluid was sterile. Esch. coli was 
grown from the stomach. The immediate cause 
of death was gastrointestinal hemorrhage. The 
primary cause was emphysematous gastritis 
and enteritis. 


SUMMARY 


Emphysematous gastritis is a phlegmo- 
nous gastritis caused by gas-forming or- 
ganisms. Four cases have been found in the 
literature and a fifth case, that of an infant, 
is added. The roentgenographic appearance 
is characteristic. It demonstrates a mottled 
radiolucent zone, composed of gaseous 
blebs in the gastric wall, framing the stom- 
ach. 


1133 Punchbowl 
Honolulu 13, Hawaii 


REFERENCES 


1. Anrorne, T. Zur Klinik der Cystitis emphy- 
sematosa. Zentralbl. f. Gyndk., 1934, 58, 2230- 
2235. 

2. FraENKEL, E. Ueber einen Fall von Gastritis 
acuta emphysematosa wahrscheinlich myko- 
tischen Ursprunges. Virchow’s Arch. f. path. 
Anat., 1889, 178, §26-535. 

3. FRrEDMAN, J., AureE ius, J. R., and Ricier, L. 
G. Emphysematous cholecystitis. Am. J. 
RoentGenot. & Rap. THERAPY, 1949, 62, 
814-822. 

4. Hotman, W. L., and Meextison, D. M. Gas 
production by bacterial synergism. /nfect. 
Dis., 1926, 39, 145-172. 

5. Jackson, J. A. Gas cysts of intestine. Surg., 
Gynec. &§ Obst., 1940, 77, 675-678. 

6. Morton, J. J., and Srasins, S. J. Phlegmonous 
gastritis of Bacillus aerogenes capsulatus (B. 
welchii) origin. Ann. Surg., 1928, 87, 848-854. 

7. Myure, J., and Witson, J. A. Study on occur- 
rence of pneumoperitoneum after gastroscopy 
and observance of interstitial emphysema of 
stomach. Gastroenterology, 1948, 17, 115-119. 

8. OrrmayeR, M. Cystitis emphysematosa. 7. 
Urol., 1948, 60, 757-762. 

g. Repewitt, F. H. Cystitis cystica emphysema- 
tosa. Urol. & Cutan. Rev., 1934, 38, §37-543- 

10. Weens, H. S. Emphysematous gastritis. Am. J. 
Roentcenot, & Rap. THerRApy, 1946, 55, 
588-593. 

11. Wetcn, C. E., and Jones, C. M. Emphysema- 
tous gastritis. New England F. Med., 1947, 237, 


983-985. 


¥ 
Say 
3 
ug 


Vot. 68, No. 1 


GAS IN THE LESSER SAC IN PERFORATED 
PEPTIC ULCER 


By CHRISTIAN V. CIMMINO, M.D., and DILLARD M. SHOLES, Jr., M.D. 
Mary Washington Hospital 
FREDERICKSBURG, VIRGINIA 


HE observations reported herewith 

concerning gas in the lesser peritoneal 
cavity incident to perforated ulcer are not 
new. Bannen,! in his discussion of perfora- 
tions of the gastrointestinal tract, states: 
“Recently we have been able to demon- 
strate free gas in the lesser sac, and if a 
careful search is made I see no reason why 
this should not be seen more frequently. 
In the upright position the lesser sac be- 
comes loculated at the upper and right 
border of the sac and shows a gaseous 
shadow high up above the normal gastro- 
intestinal tract. It is situated in the right 
paravertebral region and the right border 
forms a well defined curvilinear shadow 
which represents the right lateral limit of 
the lesser sac.” 

The following considerations have 
prompted this communication: (1) While 
not new, the sign of lesser sac gas following 
perforated ulcer is not widely known. One 
roentgenologist? of large experience believed 
he had seen it once; another® mentions it 
as a possibility in viscus perforations, but 
does not cite any specific cases. (2) This 
sign is not rare. We have observed it three 
times in the past year in a small suburban 
practice of roentgenology. (3) Though 
there are usually other signs of intestinal 
perforation, this was the sole unequivocal 
sign in one of our cases. (4) The core of 
scientific roentgenology is explaining roent- 
genographic densities and silhouettes in 
terms of their anatomic counterparts. Any 
unexplained shadow is a challenge to the 
modern roentgenologist. 


REPORT OF CASES 


Case 1. Mr. H. N. had a long known duodenal 
ulcer history, and was admitted to the hospital 
because of severe upper abdominal pain and 
vomiting. Figure 1, upright study, clearly shows 
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the gas beneath the left leaf of the diaphragm, 
and a second, distinct, gas-fluid level overlying 
the spine and extending to the right, at the 
level of the diaphragm. The patient was found 
to have a perforated anterior duodenal ulcer. 


Case 1. Mr. M. had a long history of indi- 
gestion, with no definite diagnosis ever having 
been made. He was admitted to the hospital 
complaining of severe pain in the right lower 
quadrant, of sudden onset, of several days’ 
duration. Figure 2, an upright study, shows no 
free gas beneath the diaphragm, but there is a 
suggestion of gas in the same place as noted in 
Figure 1, but without definite gas-fluid level. 
Figure 3, a supine study, shows a large accumu- 
lation of gas, with concave cephalic border, 


Fic. 1. Case 1. Fluid level, indicated by arrows, 
overlying and to the right of the spine. Gas and 
fluid in the lesser sac. 
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Fic. 2. Case 11. Definite suggestion of gas pocket in- 
dicated by arrows. Better demonstrated on the 
original film. 
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extending both to the right and left of the 
spine. It bears a superficial resemblance to the 
gas-filled gastric fundus; it cannot be this be- 
cause the gastric fundus is not distended with 
gas in a supine projection; the contour of the 
fundus normally does not extend to the right. 
Another abnormal finding is the crescentic 
gas shadow to the right of the upper lumbar 
spine. Both of these gas shadows were inter- 
preted as gas in the lesser sac. Because of his 
condition surgery could not be done and the 
patient’s condition became steadily retrogres- 
sive. Autopsy disclosed a perforated anterior 


Fic. 4. Case m1. Arrows indicate pocket of gas 

cephalad to stomach gas. 

duodenal ulcer, peritonitis, and abscesses 
throughout the abdomen and pelvis. 


Case ut. Mr. T. T. had no history of diges- 
tive complaints, and entered the hospital with 
excruciating pain of sudden onset in the upper 
abdomen. Figure 4, a supine film, shows an 
accumulation of gas just cephalad to the air- 
filled stomach, which was interpreted as gas 


Fic. 3. Case 1. Arrows show the large accumulation 
of gas in the lesser sac. 
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Fic. 5. Case 11. Definite subphrenic gas. 


in the lesser sac. The patient was too ill for 
upright studies, but a lateral decubitus exami- 
nation showed free gas beneath the right hemi- 
diaphragm (Fig. 5). Operation disclosed a per- 
forated anterior duodenal ulcer. 


SUMMARY 


Gas in the lesser sac should be sought 
for in all patients in whom there is a ques- 
tion of perforated gastrointestinal tract. It 
may be demonstrated on both the upright 
and¥supine studies. It has the same signif- 
icance as gas in the greater sac. At times, 


it is the sole roentgen finding in this con- 


dition. 


Christian V. Cimmino, M.D. 
Mary Washington Hospital 
Fredericksburg, Virginia 
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DOUBLE COLON 


DIFFERENTIATION OF CASES INTO TWO GROUPS, WITH CASE REPORT 
By BENJAMIN R. VAN ZWALENBURG, M.D. 


GRAND RAPIDS, MICHIGAN 


WENTY-EIGHT cases of reduplica- 

tion of the colon or of a portion of the 
colon have been found in the literature. The 
present case is added not only because it 
presented a fine opporutnity for roentgen 
demonstration of the abnormality but also 
because it is the seventh of the 29 to follow 
a particular pattern, different from that 
of the other 22 cases. This recognition of 
two distinct patterns suggests that the 
group as a whole does not have a common 
embryologic basis but should be divided 
into two separate entities, differing struc- 
turally, embryologically and clinically. 


CASE REPORT 


History. K. S. This fifty-five year old white 
female was admitted to the service of Dr. L. A. 
Ferguson, Ferguson-Droste-Ferguson Clinic, 
with a chief complaint of bleeding from the 
rectum of three weeks’ duration. 

Clinical Examination. The anus appeared 
normal. (The patient stated that a septum of 
the anus had been divided surgically many 
years previously.) A heavy soft septum was 
felt dividing the rectum into two equal com- 
partments. The duplication extended as far as 
was visible with the proctoscope. A single 
clitoris was present. A scar parallel to it was 
the former site of a second clitoris removed after 
an injury during childhood. Posterior to the 
clitoris were two orifices which were proved 
by catheterization to be patent urethrae. A 
longitudinal septum divided the vagina into 
two openings, one very small, the other of nor- 
mal size. A scar which the patient stated was 
due to a hysterectomy was present on the 
anterior abdominal wall. 

Roentgen Examination of the Colon. The initial 
roentgenoscopy and films (Fig. 1) demonstrated 
a colon (the left colon) which showed non- 
rotation, the cecum being in the right upper 
quadrant of the abdomen. A pouch-like diver- 
ticulum of moderate size was present at the 
mid-portion of the transverse segment. A few 
small diverticula were present in the sigmoid 
area. 
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Subsequent examination was done with a 
balloon-tipped catheter inserted on each side of 
the longitudinal septum of the rectum and 
barium was injected through the catheter on 
the right side. This demonstrated an entirely 
different colon, following the same distribution 
as the other but without the diverticula and 
presenting a polypoid lesion of the descending 
portion of the colon (Fig. 2). 

Examination was also made with simultane- 
ous injection of each colon (Fig. 3), demon- 
strating the two colons running parallel to each 
other, each with its own terminal ileum. The 
polyp of the right colon and the diverticulum of 
the left colon were again shown by these films. 

Operation. Preoperative cystoscopy showed 
that the two urethrae led to separate bladders 
each of which received one ureter. Exploration 
revealed a Meckel’s diverticulum 6 cm. in 
length and 2 cm. in diameter. The intestine 
proximal to this point was normal. All of the 
intestine distal to it was completely duplicated, 
including the entire colon and all of the ileum 
distal to the Meckel’s diverticulum. The two 
parallel intestinal tubes were in a_ single 
mesentery. An appendix arose from each 
cecum but the tips were fused to each other. 
The descending portion of the right colon was 
opened and a 16 by 20 mm. polyp was removed 
locally without resection of bowel. Microscopic 
examination demonstrated a colonic polyp 
which showed commencing invasion of the 
peripheral zone of the supporting structures but 
free of invasion at the base. 


DISCUSSION 


A. Division of Cases into Two Groups 
According to Structure. Cases of complete 
or partial reduplication of the colon have 
been discussed by previous authors as a 
single group. Review of the cases indicates 
that they present many structural varia- 
tions. Most of the variations are matters 
of degree or of location along the intestinal 
tract but there is one distinct variation of 
kind: six of the cases had a reduplication 
of the bladder and urethra in addition to 
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Fic. 1. (4) Barium filling of the left-hand one of the two colons, showing failure of rotation and a pouch-like 
diverticulum of the transverse colon. (B) The left colon after evacuation. 


Fic. 2. (4) Barium filling of the right-hand one of the two colons, demonstrating the polyp within its de- 
scending portion. Failure of rotation is present in this colon also. Note the two balloon-tipped catheters, 
one in each rectum. (B) The right colon after evacuation. The polyp is again demonstrated, A small amount 
of barium is visible in the left rectum and sigmoid. 
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Fic. 3. (4) The right and left members of the double colon as seen in postevacuation film after simultaneous 
injection. Note the parallel “double track” arrangement of the two colons. (B) The right and left colons 
after simultaneous air injection. The polyp of the right colon is again visible. 


the reduplication of the colon. The other 
22 cases did not. 

The larger group is illustrated by the 
cases of Grohé,® Moller,!) Wright,! Ed- 
wards,® Hudson,’ Ladd and Gross,’ Weber 
and Dixon,'* Gondos,! and others. These 
abnormalities are described as large diver- 
ticula or cysts, lying more or less parallel 
to the bowel within the mesentery between 
the root of the mesentery and the normal 
bowel. In each case the blood supply com- 
ing from the root of the mesentery passed 
over the walls of the anomalous gut before 
reaching the normal intestine so that the 
abnormal portion of gut could not be re- 
sected without cutting off the blood supply 
of an equal length of normal intestine. The 
two segments of bowel, therefore, were not 
side by side, but rather a normal colon with 
a diverticulum lying dorsal to it in its 
mesentery. In these cases there was no 
reduplication of any structures other than 
a segment of bowel. 

Ombrédanne” described a case of the 
other type showing double bladder and 


urethra in addition to the double colon and 
quoted reports of 3 others, including Gem- 
ell’s patient. The latter had a double 
vagina and uterus (in common with all the 
females of this group) and delivered from 
the right uterus through the right vagina 
and then from the left uterus through the 
left vagina in successive pregnancies. Bar 
and de Kervilly? reported a male with 
double colon and double bladder. Two 
urethrae were present. One opened at the 
tip and one at the base of a single deformed 
penis. Volpé" described a male infant with 
double colon, double bladder and two ure- 
thrae which emptied through two normally 
developed penises. 

The case described in this paper is an 
example of this smaller group. 

None of the cases showed reduplication 
of the kidneys or ureters. Volpé’s" had a 
horseshoe kidney and only one ureter. The 
group includes several instances of failure 
of perforation of one or both anuses. In 
the case of Bar and de Kervilly? both 
colons ended blindly, one strongly attached 
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to the posterior wall of the bladder but nei- 
ther having achieved communication. Om- 
brédanne’s” case had a fourchette anus on 
one side. That abnormality is the female 
counterpart to that of Volpé’s® case in 
which one colon opened into the neck of 
each bladder. These inconsistent abnor- 
malities represent the variations which 
occur as a result of imperfect development 
of the septum between the rectum and 
urogenital sinus or at the junction of ento- 
derm and ectoderm. The distinguishing 
structural feature common to all members 
of the group is the reduplication of bladder 
and urethra occurring in addition to re- 
duplication of the colon. 

B. Probable Embryological Differences of 
the Two Groups. It will be pertinent to re- 
view the six theories of origin collected in 
Hudson’s article’ in relation to these two 
structurally different groups. 

(1) The theory of atavistic throwbacks. 
This is negated by the lack of any multiple- 
coloned forebear to which throwback might 
occur. 

(2) The theory of origin by persistence 
and alteration of the vitelline duct. This 
theory is repudiated by the failure of such 
a process to explain all of the features of 
these cases and also by the fact that a 
Meckel’s diverticulum was present in the 
case here reported in addition to the re- 
duplication abnormalities. 

(3) The development of a median sep- 
tum (Grohé*®). No analogous situation 
comes to mind. Most septa of the body 
represent persistence of a previously paired 
arrangement of structures. 

(4) Sequestration of a segment of the 
intestinal tube. This is more difficult to 
understand. If it means a separation of a 
portion of bowel previously a part of a 
continuous tube, the process would neces- 
sarily be complex and without any obvious 
parallel in embryology. If a separation of 
cells from the side of the developing tube 
is meant it merges with the theory next 
discussed. 

(5) Origin by persistence of congenital, 
usually transient, diverticula which were 
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observed in embryos of pig, rabbit and man 
by Lewis and Thyng.'® These nodules, 
which become vacuolated and may be 
either separate or connected with the lu- 
men of the intestinal tract, were found 
frequently in reconstruction studies of 5 
to 32 mm. embryos—as many as 48 in a 
single human embryo. Actually none were 
found along the colon but the authors 
suggested that they might occur there in 
older embryos. The diverticula were bean- 
shaped structures attached to the intestine 
the entire length of their narrow edge. They 
occurred within the mesentery and were 
attached to the gut at its mesenteric aspect. 
They may explain the occurrence of acces- 
sory pancreatic tissue, and of mediastinal 
cysts of enteric origin. 

The cases of the larger group (those 
without duplication of bladder and urethra) 
certainly might originate by such a mecha- 
nism because it presents a group of cells 
within the mesentery possessing such de- 
velopmental possibilities as were still pres- 
ent at that time in the gut from which they 
were derived. Hudson’ and Ladd and 
Gross’ favor this theory of development. 

(6) A twinning process. The term “twin- 
ning” was suggested by Edwards.’ Volpé™ 
previously suggested the same mechanism. 
It provides a satisfactory explanation for 
the smaller group of cases in which the 
bladder and urethra are duplicated as well 
as the colon. These cases can hardly be 
explained as developing from a local diver- 
ticulum or cell rest derived after formation 
of the intestinal tube, because such a rest 
would not possess wide enough develop- 
mental potentialities to produce such varied 
structures. Such cases can be explained, 
however, as developing from a division of 
hind gut anlage into two equal parts (twin- 
ning) very early before the primitive in- 
testinal tube has been entirely formed and 
while it still possesses the entire original 
developmental possibilities of hind gut 
anlage. 

The hind gut of the embryo consists of 
that portion of the intestinal tube caudad 
to the yolk sac. The direction of growth of 
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its anlage is caudad (c.f, direction of growth 
of the primitive streak). At its caudal end 
it forms the cloaca which later is divided 
into a rectum dorsally and a urogenital 
sinus anteriorly. The urogenital sinus 
(which gives rise to or connects with the 
allantois) later differentiates into the ure- 
thra, bladder and urachus (Arey,! Krafka’). 
Therefore the structures derived from the 
hind gut are: the distal portion of the ile- 
um, the colon, rectum, urethra, bladder 
and urachus. The hind gut does not give 
rise to the ureters, kidneys, vagina, uterus, 
fallopian tubes or seminal apparatus, all of 
which originate as paired structures in the 
nephric and genital ridges. 

As mentioned above, the original growth 
of the hind gut anlage proceeds in a caudad 
direction. It seems reasonable, therefore, 
that a division occuring before its initial 
caudad growth is complete must inevitably 
result in duplication of all structures de- 
rived from the hind gut distal to the orig- 
inal point of duplication. Therefore, such 
a case should show reduplication of the 
bladder and urethra as well as of the colon. 

This discussion indicates that production 
of a double colon from the diverticula 
described by Lewis and Thyng!® could not 
produce a double bladder, whereas pro- 
duction of a double colon by early twinning 
of the anlage of the hind gut should always 
result in a double bladder and urethra. 
Thus it is likely that there is a basic em- 
bryological difference as well as a structural 
difference between the two groups of cases. 

The difference is not one of place of 
origin since a twinning of the early anlage 
might conceivably take place at any point 
of its caudad growth. Rather it is a differ- 
ence of time of origin of the extra cell 
masses, either early, when the cells still 
have the full developmental possibilities 
of hind gut anlage, or later when they are 
more differentiated and can produce only 
their own kind of structure. 

This thesis is a paraphrase of a state- 
ment made by Volpé™ in 1g00. Although 
he did not mention{the common origin of 
urethra, bladder*and colon from hind gut, 
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he decided from study of abnormalities of 
the penis that the existence of a true double 
penis presupposes the existence of a double 
colon and double bladder. 

Gray’ favors twinning as the explana- 
tion for his case of triple colon (not counted 
in the cases mentioned above). Its relation- 
ship to this double bladder group may well 
have been concealed by the exstrophy of 
the bladder which was present. 

It is interesting to note that the uterus 
and vagina have been double in all cases 
of the smaller group in females although 
these organs are not formed from the hind 
gut. This is a failure of fusion of the miiller- 
ian ducts, perhaps because the urogenital 
sinus to which their distal ends attach is 
double in these cases. Instead of both at- 
taching to the same urogenital sinus at the 
same place they attach to separate ones 
which are separated in space. This space 
separation may mechanically prevent their 
fusion. 

C. Clinical Differences of the Two Groups. 
The two types of cases—large congenital 
diverticula and cysts, on the one hand, and 
reduplication of all structures derived from 
the hind gut, on the other hand—present 
quite different clinical pictures. The former 
have come to attention because of mesen- 
teric masses which have produced obstruc- 
tion by their size or have caused volvulus, 
or because of bleeding due to ulceration and 
even perforation. Cases of the other group 
have been asymptomatic except when errors 
such as imperforate anus or imperfect for- 
mation of the septum between the rectum 
and the urogenital sinus have been present. 
In the present case, the bleeding for which 
the patient sought consultation was due 
to a polyp and was not related to the 
anomaly. 


SUMMARY 


A case of reduplication of the distal 
small intestine, of the entire colon, and of 
the bladder and urethra is presented and 
illustrated. A polyp is demonstrated in one 
of the colons. 

The majority of cases described in the 
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literature as double colon do not show re- 
duplication of the urethra and_ bladder. 
They are considered to be diverticula de- 
rived from an already developed hind gut. 


They lie within the mesentery of the colon,/ 


dorsal to the true colon and may produce 
abdominal symptoms by their size, by 
causing volvulus or by ulceration and per- 
foration. 

The present case and six others in the 
literature comprise a different structural 
group and probably have a different mech- 
anism of development. They fill the require- 
ments for origin by early twinning of the 
hind gut anlage in that all structures de- 
rived from the hind gut distal to the most 
cephalad point of duplication are in dupli- 
cate, including the bladder and urethra. 
These cases, unless there are secondary 
anomalies such as imperforate anus or 
imperfect development of the partition 
between rectum and bladder, do not pre- 
sent any clinical symptoms. 


The author wishes to express appreciation for the 
help and material furnished by Dr. C. P. Truog and 
by Dr. Lynn A. Ferguson. 


201 Metz Bldg. 
Grand Rapids, Michigan 
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SICKLE CELL ANEMIA‘*t 


By BERNARD EHRENPREIS, M.D., F.A.C.R., and HAROLD N. SCHWINGER, M.D. 


BROOKLYN, NEW YORK 


ICKLE cell anemia is a disease limited 

almost exclusively to members of the 
Negro race. Its protean manifestations 
cause it to be of interest to clinicans and 
radiologists, particularly to those who prac- 
tice in areas containing large Negro popula- 
tions. The characteristics of this disease 
may not be wholly specific or pathogno- 
monic. However, certain changes in the 
roentgenograms, singly or in combination, 
should arouse suspicion of this pathologic 
entity. 

Sickle cell anemia is a hereditary and 
familial form of chronic, hemolytic anemia. 
It is distinguished morphologically by the 
presence of peculiar sickle-shaped red cor- 
puscles, as well as signs of excessive blood 
destruction and active blood formation. 
It is not a disease limited to the current 
era. The finding of similar changes in the 
skulls of ancient Mayan" and Peruvian® 
Indians suggests that these ancient tribes 
suffered with the same or a similar disease. 
Since Herrick? reported his first case in 
1910, the number of reports in the literature 


have been growing yearly. The reports of 


large series by Macht and Roman” and 
Legant and Ball!? in the recent literature 


are noteworthy. A complete discussion of 


the underlying pathological changes is 
not within the scope of this report. The 
descriptions of the pathology by Syden- 
stricker!’ in 1924, Diggs and Ching* in 


1934 and Diggs? in 1935 are extensive an 
little has been added since. The basic 
cause, however, still remains unknown. 
We have had the opportunity to conduct 
roentgenographic examinations of a large 
group of patients with clinically active and 
proved sickle cell anemia in the past five 
years. Early in the study, the examination 
was not complete. As we became aware of 
the widespread involvement of most of the 
systems of the body, our examination was 
extended. It is felt that it would be of 
value to report a large goup of patients to 
emphasize the diagnostic possibility even 
though the disease may be unsuspected 
clinically. The material is limited to cases 
proved beyond doubt to be active. The 
instances which showed the sickling trait 
only were eliminated. All but 2 were 100 
per cent Negro; of these, 1 was a Puerto 
Rican and 1 a Haitian, both with known 
Negro grandfathers. There is a slight pre- 
dominance of females in the group (39:33). 
The youngest patient was eighteen months 
old, the oldest forty years. The third decade 
was the most frequent age range encoun- 
tered (Table 1). All cases presented active 
sickling within one hour with either the 
hanging drop or sodium bisulfite methods 
of determination of sickling. A majority 
showed sickling on the immediate prepara- 
tion. All presented an anemia varying from 
3.0 to 8.5 grams of hemoglobin. Histories 


TaB_e I 
Ages | O-§ | | | | 31-35 | 36-40 
Male (33) | 6 | 5 | 4 | J ae: | 3 | 2 | ee 
Female (39) | 9 | 2 | 5 | 6 | 9 | 5 | I Fie . 


Male: Female—1 :1.18 


* From the Department of Diagnostic Roentgenology, Kings County Hospital, Brooklyn, New York (Bernard Ehrenpreis, M.D., 


Director). 
t The material in this paper served as the basis for a scientific 


exhibit presented at the Thirty-fifth Annual Meeting of the Radio- 


logical Society of North America, Cleveland, Ohio, Dec. 4-9, 1949. 
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Fic. 1. Generalized cardiac enlargement in (4) a thirteen year old female and (B) a twenty year old female: 
The left cardiac border is prominent suggesting valvular disease Both patients had severe, long-standing 
anemia. 


typical of the disease were presented in 
all instances, 7.e., pain in one or more joints, 
abdominal and chest pain, chronic leg 
ulcers, inability to keep up with their fel- 
lows in normal activities, and repeated 
attacks of epistaxis. The duration of the 
disease varied from six months to twenty 
years, varying with the age of the patient. 
In most of the cases, one or more diagnoses 
(other than sickle cell anemia) had been 
made in the past. 

The roentgen manifestations are pre- 
sented in order of the various systems in- 
volved: 

A. Chest: Cardiac enlargement is the 
commonest finding. It was present in 91.4 
per cent of the group. The enlargement is 
generalized (Fig. 1) and independent of the 
age or severity of the anemia at the time of 
the examination. It is this manifestation, 
associated clinically with murmurs, which 
led to the frequent diagnosis of rheumatic 
heart disease in the majority of the patients. 
The most plausible casue of the cardiac 
enlargement has been offered by Halpern 
and Faber.’ They suggest that the anemia 


causes an increase in the cardiac output 
which leads to dilatation and hypertrophy. 
Similar opinions have been voiced by 
Klinefelter!? and Wintrobe.'® Aside from 
cardiac enlargement, the chest roentgeno- 
gram may also reveal changes in the osse- 
ous structures of the thorax. These changes 
consist of a generalized demineralization 
and coarsening of the trabecular structure 
and were found in 36 patients (50 per cent). 
These changes, though not specific, repre- 
sent hyperplasia of the marrow. Thus, the 
combination of cardiac enlargement and 
bone changes called our attention to this 
condition, despite the lack of specific na- 
ture of either. 

B. Skull: The changes in the architecture 
of the skull have been widely discussed in 
the textbooks. The “hair-on-end” appear- 
ance (Fig. 2), though typical, has not been 
frequent and occurred in but 1 case. The 
usual changes included widening of the 
diploic space, slight loss of definition of the 
outer table and a granular appearance of 
the bony structure. These were present in 
27 (46.6 per cent), minimal in 18 (31.0 
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per cent), moderate in 6 (10.4 per cent), 
and marked in 3 (5.2 per cent). In § cases, 
or 8 per cent, there occurred an oxycephalic 
configuration or “tower skull” as described 
by LeWald." Our findings are in accord 
with those of Caffey! who states that skull 
changes occur most often after the age of 
five and that the parietal region is most 
often and most severely involved. 

C. Abdomen: Splenomegaly and _ hepa- 
tomegaly occur. Splenic enlargement occurs 
frequently and was present in 17 of the 
patients (24.6 per cent). Macht and Ro- 
man” reported that 35 per cent of their 
cases showed splenic enlargement. Con- 
trary to earlier statements!’ that spleno- 
megaly is common under the age of four 
and rare after the age of seven, we found it 
in 3 patients under the age of four and in 


Juty, 1952 


Fic. 2. (4) Radial striations and oxycephaly 
in the skull of a thirteen year old female, the 
only example of radial striations in the 
group. (B) Marked thickening of the diploe 
in the skull of a twenty-two year old male. 
(C) Slight thickening of the diploe and a 
granular appearance of the entire vault in 
the skull of a twenty-nine year old female. 
This is the usual appearance encountered. 


12 over the age of seven. According to 
decades, it was present in 9 between the 
ages of one and ten, in 4 between the ages 
of eleven and twenty, and in 4 over twenty. 
Of particular interest is the presence of 
marked splenic calcifications in 7 cases 
(10.1 per cent). This undoubtedly repre- 
sents the end result of numerous small 
infarctions or hemorrhages leading to 
fibrosis and calcification. Enlargement of 
the spleen with a marked, generalized, 
amorphous calcification is well demon- 
strated in Figure 3. Enlargement of the 
liver occurred in 18 of the patients (26.0 
per cent), minimal in 16 (23.1 per cent) 
and moderate in 2 (2.9 per cent). No case 
with marked hepatic enlargement was 
noted. 

D. Extremities and Pelvis: Generalized 
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demineralization, thinning of the cortex, 
and coarsening of the trabeculation are 
the commonest findings. In g cases (15.5 
per cent), generalized osteosclerosis was 
present, with considerable thickening of 
the cortex and marked reduction of the 
medullary space. The cause of these 
changes is not certain. It may represent a 
progressive exhaustion of the marrow, 
fibrosis, and then, new bone formation on 
the inner aspect of the cortex. The manifes- 
tations secondary to the hyperplasia of the 
marrow are common; the sclerotic changes 
are uncommon (Table 11). The sclerotic 
changes are well shown in Figure 4. 

E. Spine: The changes in this structure 
consist of loss of vertical height, alteration 
of the height-width ratio as first described 
by Diggs, Pulliam and King,‘ cupping or 
biconcave deformity and a spotty sclerosis 
of the body (Fig. 5). These changes were 
present in 34 (70.8 per cent) of the patients 
on whom roentgenograms of the vertebrae 
were made, minimal in 13 (27.1 per cent), 
moderate in 14 (29.2 per cent), and marked 
in 7 (14.5 per cent). These changes were 
not present in any patient under the age 
of thirteen. One or more of these changes 
in the vertebrae have been mentioned by 
previous Henkin’ re- 
cently calledattention to their significance. 
He stresses their occurrence in the age 
range that sickle cell anemia is prevalent. 
We consider these changes specific. No 
other disease presents the two pathological 
processes, hyperplasia of the marrow and 
multiple small bone infarcts (causing the 
spotty sclerosis), occurring concomitantly. 

F. Aseptic Necrosis: Four patients pre- 
sented examples of advanced aseptic ne- 
crosis, 3 of the femoral capital epiphysis, 
1 of the proximal epiphysis of the humerus. 
The former resembled Legg-Perthes dis- 
ease (Fig. 6). No change was observed in 
these femoral heads on interval studies 
made over a four year period. The humeral 
head returned to normal contour in a 
period of one year. Legant and Ball” de- 
scribed § cases in whom the skull, vertebrae 
and femora were so involved. These pa- 
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Fic. 3. Generalized, amorphous calcifications in an 
enlarged spleen in a thirteen year old male. Six 
other patients presented similar findings, the ages 
of these ranging from thirteen to twenty-nine. 


tients may sustain many areas of bone in- 
farction and necrosis. The common com- 
plaint of joint pain is present during such 
episodes, but is considered as part of the 
usual sickling crisis. If the involved area is 
examined immediately, no significant 
changes will be observed. If the area of bone 
involvement is not too large, complete 
restoration to normal probably occurs. The 
roentgenographic examination must be 
conducted between these two periods to dis- 
cover the changes, unless the area affected 
is large and permanent alteration of the 
structure occurs. 

G. Associated Findings: Three instances 
of calcified biliary calculi occurred, one 
requiring cholecystectomy. Three patients 
had severe, chronic, long-standing osteo- 
myelitis. Two of these patients had femoral 
shaft involvement, both coincidently caused 
by organisms of the Salmonella group. The 
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TaBLe II 
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Part Examined 


No. Cases Examined 


Findings 


Chest 70 
Skull 58 
Abdomen (spleen and liver) 69 
Long bones 58 
Small bones 45 
Spine 48 
Pelvis 40 
Aseptic necrosis 58 


Cardiac enlargement; 
hyperplasia of marrow of 
bony thorax 35 
(a) Minimal 26 (37.2%) 
(b) Moderate 
(c) Marked 


Widened diploe, ete. 
(a) Minimal 18 (31.0%) 


(b) Moderate 6 (10.4%) 
(c) Marked 3( 5.2%) 
Radial striations; 
oxycephaly 5 ( 8.6%) 
Splenomegaly 17 (24.6%) 
with calcification 7 (10.1%) 


Hepatomegaly 
(a) Minimal 
(b) Moderate 


Hyperplasia of marrow 


(a) Minimal 23 (39.6%) 
(b) Moderate 14 (24.1%) 
(c) Marked 1( 1.7% 
Osteosclerosis 9 (15.5% 
(a) Minimal 3( 5.2% 
(b) Moderate 4 ( 6.8%) 
(c) Marked 2( 3.5%) 


Hyperplasia of marrow 
(a) Minimal 20 (44.4%) 
(b) Moderate ( 


Cupping, etc. 34 (70.8% 
(a) Minimal 

(b) Moderate ; 
(c) Marked 7 (14.5%) 


Hyperplasia of marrow 
(a) Minimal 7 (17.5%) 


(b) Moderate 7(17.5% 
(c) Marked 2( 5.0%) 
Osteosclerosis 2( 5.0%) 
Femora and humerus 4( 6.8%) 


third had multiple, chronic osteomyelitic 
foci, the sternum and several long bones 
involved, caused by Streptococcus viridans. 
Six cases were admitted with acute pneu- 
monia. One of these, a four year old female, 
had a fatal, bilateral bronchopneumonia. 
Three patients had caseous tuberculosis. 
One died at a sanatorium following her 
transfer from this hospital. One patient 


had rheumatic valvular heart disease. 
(This case is to be presented in detail else- 
where.) 

There were 7 known deaths during the 
course of this study. Autopsies were ob- 
tained in four. Case 48, a twenty-year old 
male, presented massive necrosis of one 
cerebral hemisphere secondary to throm- 
bosis of the cerebral artery. Case 55, a 


O7 
18 (26.0%) 
16 (23.1%) 
7 
: 2( 2.9%) 
q 
38 (65.4%) 
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Fic. 4. (4) Osteosclerosis resulting in cortical thickening in the femur of a twenty-six year old female. 
(B) In contrast, the changes secondary to hyperplasia of the marrow are demonstrated in the shoulder of 
a twenty-one year old female. These may be noted on a chest roentgenogram. 


twenty-one year old female, had coexisting 
rheumatic valvular heart disease with 
evidence of chronic myocardial failure. Two 
cases, Case 6 and 8, a fourteen year old 
female and a forty year old male, presented 
the widespread pathological changes in- 
volving most of the organs with no specific 
cause of death. Other deaths may have 
occurred among the patients examined early 
in this study for some have been lost track 
of due to change of residence, lack of co- 
operation, etc. The known shortening of 
life expectancy in this disease makes this 


probable. 


GENERAL DISCUSSION 


A large number of the patients presented 
minimal or no changes other than the car- 
diac enlargement. Two patients of similar 
background, age, duration of symptoms, 
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clinical and laboratory findings may show 
a marked difference in the degree of roent- 
genographic findings. An adult with known, 
severe anemia for many years may not 
show any osseous changes while a much 
younger patient with clinically milder dis- 
ease may present marked osseous changes. 
The basis for these differences is problema- 
tical. The severity of the anemia or the fre- 
quency of the crises is not the determining 
factor. The chronicity of the process seems 
to be the determining factor in some cases; 
in other cases there is no obvious correla- 
tion between the clinical course and the 
roentgenographic manifestations. Much re- 
mains to be done on the basic pathologic 
changes. 

Most of the above described findings 
are not specific, though the occurrence of 
similar vertebral changes in other diseases 


wy 


Fic. 5. Biconcave deformity of the vertebral 
bodies with loss of vertical height and 
spotty sclerosis of the bodies in 3 patients 
ranging in age from nineteen to twenty-six. 
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remains to be described. Despite the lack 
of diagnostic findings, sickle cell anemia 
should be suggested when a chest roentgeno- 
gram of a young Negro reveals generalized 
cardiac enlargement When osseous changes 
are present in the thoracic cage, the diag 
nosis can be rendered more readily. The 
same is true when the skeletal system re- 
veals generalized demineralization and 
coarsened trabeculation or osteosclerosis. 
When the vertebral bodies reveal the des- 
cribed changes, the diagnosis is almost 
definite. 

Sickle cell anemia is frequently over- 
looked in a differential diagnosis. The 
majority of the cases in this series were con- 
sidered to have rheumatic fever and rheu- 
matic heart disease at one time or another 
because of the cardiac enlargement, mur- 
murs, and history of joint pains. One pa- 
tient was considered a case of congential 
heart disease. One patient was diagnosed 
as luetic despite a negative serology be- 
cause of chronic leg ulcers that resisted 
all modes of therapy. Our attention was 
first directed to the correct diagnosis by 
the roentgenogram of the tibiae which re- 
vealed osseous changes and by the cardiac 
enlargement on the chest roentgenogram. 
Four other cases, 2 adults and 2 children, 
were diagnosed by the Department of 
Radiology on the basis of findings in the 
chest roentgenogram when the disease was 
not suspected clinically. Conversely, sickle 

ell anemia was suggested in 2 children on 
similar findings wheresickling was not found, 
although a marked anemia was present, 
presumably on a nutritional basis. We feel 
that one should suggest the possibility of 
sickle cell anemia whenever a roentgeno- 
gram of any portion of the body yields any 
of the changes described earlier in this 
paper. 

Since chest roentgenograms are ever in- 
creasing in number, becoming almost rou- 
tine in all examinations and hospital ad- 
missions, it is particularly important that 
the radiologist constantly remain on the 
alert for this disease and its minimal roent- 
genographic changes. 


Sickle Cell-Anemia 


Fic. 6. 


Thrombosis leading to bone infarction and 
aseptic necrosis may result in the above roentgen 
findings. This nineteen year old male had many 
episodes of joint pain but none related specifically 
to this hip. Roentgenograms made over a four 
year follow-up showed no change in the above 
findings. 


SUMMARY AND CONCLUSIONS 


1. Sickle cell anemia can be suspected 
when the chest roentgenogram of a young 
Negro patient reveals generalized cardiac 
enlargement. If associated changes in the 
osseous structures are manifest, the diag- 
nosis can be rendered. Conversely, if gen- 
eralized cardiac enlargement is observed in 
a teleroentgenogram of a young person, the 
race should be determined and, if Negro, a 
tentative diagnosis of sickle cell anemia 
may be offered. 

2. Seventy-two cases of sickle cell an- 
emia have been reviewed; the various 
roentgenographic manifestations have been 
described and discussed. 

3. Cardiac enlargement, present in 91.4 
per cent, was the commonest finding. 
Osseous manifestations were present in 
about 75 per cent of the cases; these, in 
general, are not specific. 

4. Splenomegaly was present in a signifi- 
cant percentage of cases, including those 
in the first and second decades. Amor- 
phous splenic calcifications were present in 
seven cases, an incidence of 10.1 per cent. 

5. The vertebral changes, i.e., loss of 
normal height, alteration of the height- 
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width ratio, biconcave deformity and a 
spotty sclerosis of the bodies of the verte- 
brae are considered specific, particularly 
when the age of the patient is considered. 


Harold N. Schwinger, M.D. 
Department of Radiology 
Kings County Hospital 
Brooklyn 3, New York 
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UNION OF METATARSAL EPIPHYSES 


By H. FLECKER, M.B., Cu.M., F.R.C.S., F.F.R., F.A.C.R., D.R. 


CAIRNS, NORTH QUEENSLAND, AUSTRALIA 


— some fourteen years ago, 
protests were made against the pre- 
vailing practice of referring to the periods 
of epiphyseal ossifications as then were 
given in textbooks, and copied from one 
edition to another ever since the days be- 
fore roentgenologic investigations were pos- 
sible, one still notes examples of such mis- 
leading quotations from time to time, de- 
spite the more accurate work of investigat- 


teen and eighteen. In both sexes, it is prac- 
tically always united at the age of nineteen. 
Epiphyses of the metatarsals are invari- 
ably united at later ages. 

In Table 1, columns (a) refer to the num- 
bers of individuals examined at each year 
group and in each sex for each metatarsal 
respectively and (b) the number of in- 
tances in which the epiphyses were not 
united with the diaphyses. 


TaB_e I 
Females Males 
| I | II | Il IV Vv I II ll IV Vv 
aib|a | bia | 

1}; O| I] o Of 2 8 8; 8; 8] 8 
7) 7} 9] 9} 9] O} 4] 5] 4] 3] 5] 3] 5] 3 
16| 7] 1] 7 I 6; O| 1] 17 | 13} 16| 12] 16| 12] 16] 12 | 16] 12 

7|12| o| g| of g| of of 22| 7/18] 3118] 3] 21 | 21 | 4 
5 5 1| 11 10} o| 10| o| 9g 1} 
ing such appearances and unions by roent- REFERENCES 


genologic procedures. Thus, in an article 
by Wilner® it is stated that “The union of 
the epiphysis with the diaphysis [of the 
metatarsals] takes place in the female be- 
tween the fifteenth and seventeenth years 
of life while in the male it occurs between 
the seventeenth and twenty-second years 
of life.” 

Actual observations of a series of cases 
showed union in the female at the ages of 
fourteen to eighteen inclusive, correspond- 
ing in the main to the times quoted above 
and in the male at the ages of sixteen, seven- 
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A FEW INDICATIONS FOR ROENTGEN 
THERAPY IN OPHTHALMOLOGY 


By A. FRANCESCHETTI, R. SARASIN, and C. BALAVOINE 
GENEVA, SWITZERLAND 


Wt HAVE had the opportunity to 
treat in the course of the past years, 
thanks to a happy collaboration between 
ophthalmologists and radiologists, a rela- 
tively large number of patients having 
serious and refractory affections of the 
eyeball and not amenable to treatment by 
the usual therapy. 

We will exclude from this discussion the 
benign and malignant tumors of the eye 
and of the eyelids. We will limit ourselves 
to affections of the cornea, certain cases 
of iritis, bodies floating in the vitreous, 
and lastly to vascular thromboses. 

It is important that the radiologist be 
guided in his therapy by the most minute 
ophthalmological examinations. The oph- 
thalmologist is able to carry out different 
examinations with an exactness and skill 
which are not at the disposition of the 
radiologist. 

We have excluded radium from our ther- 
apy for two reasons: (1) this salt is more 
difficult to use than roentgen rays; (2) it 
emits hard gamma rays whose action on the 
crystalline lens we fear. We are therefore 
limited to two types of radiation: (1) roent- 
gen rays of definite wavelength or Bucky 
(grenz) rays (very soft roentgen rays); 
(2) superficial roentgen therapy. 


THERAPY BY GRENZ RAYS 


These rays are of a quite recent use; the 
first monograph by Bucky is dated 1928. 
This author established their use at first 
primarily for skin lesions and especially 
for certain keratoses, neurodermatitis, su- 
perficial angiomas, beginning epitheliomas, 
and certain mycosis fungoides, etc. 

It was not until about 1930 that we find 
the first publications concerning irradiation 


of ocular lesions. We cite first Bucky, then 
the work of Krasso, Gnad, Monjukowa and 
Serebrjanij, Rasamoely, Pfeiffer, Gallardo, 
Pfeiffer and Thompson, Franceschetti, 
Sarasin and Balavoine, Fleischner, etc. 

The reading of these different works 
showed us that this therapy is still little 
known and that it has not acquired the 
success which it merits. 

We will recall briefly some physical and 
biological facts concerning these rays. 
They are located in the spectrum between 
the ultraviolet rays and the softest roent- 
gen rays, from which they derive their name 
of limited or grenz rays. 

They have a wavelength extending from 
1 to 12 Angstréms and they are emitted 
by apparatus having a voltage of 8 to 12 
kv. (peak) and an intensity of 10 ma. The 
half-value layers used are 0.016 to 0.024, 
figures which we obtained from Krasso, 
Monjukowa and Pfeiffer. 

One of the principal physical character- 
istics is their great absorbability, even the 
air acting as a filter; 10 cm. of air equals an 
absorption of about Io per cent. These 
physical properties make understandable 
their use in dermatology, as well as in 
ophthalmology for corneal lesions. In ef- 
fect, Krasso has been able to demonstrate 
that 3 mm. of ocular tissue equals an ab- 
sorption of 88 per cent, whereas with soft 
roentgen rays it 1s not more than Io per 
cent. We have thus the possibility of a 
radiation which is almost completely ab- 
sorbed in the anterior segment of the eye 
and which does not run the risk of injuring 
the crystalline lens. The action of roent- 
gen rays on the crystalline lens is known 
and must not be neglected. It must not be 
forgotten that there is a latent period of 


* From the Ophthalmological Clinic of the University of Geneva (Director, Professor A. Franceschetti). 
+ Translated from the French by Lieutenant Colonel William M. Loehr, M.C., Murphy Army Hospital, Waltham 54, Massachusetts. 
t Since July, 1950, when this communication was read, the use of cortisone in ophthalmology has considerably modified the therapy 


of inflammatory diseases of the outer eye. 
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about six months between irradiation and 
the first signs of opacification of the lens. 
When the process begins it is impossible to 
stop its progress, as in the case of ordinary 
cataract. Having left to the second portion 
of this paper this question, we will concern 
ourselves especially with the treatment by 
roentgen rays in that section and will leave 
this question for the present. 

The grenz rays applied in a correct 
manner for different lesions of the anterior 
segment are without danger for the lens, 
at least if the lens does not happen to be of 
an unusual sensitivity or has not already 
begun to opacify or form a cataract. 

Here follow some technical considera- 
tions: 

It is recommended that the lids be kept 
open by a blepharostat; in the case where 
the eye is irritated or very sensitive, we 
prefer to place a few drops of anesthetic to 
eliminate the pain caused by this separa- 
tion. The applications must be made direct- 
ly on the cornea, the least occlusion cf the 
lids will result in a very significant diminu- 
tion of the dose. The entire face is protected 
by a piece of lead leaf, in which we make an 
opening the size of the eyeball, in a manner 
to protect as much as possible the conjunc- 
tiva and the lids. The latter are more sus- 
ceptible to radiation than the cornea itself. 
The treatments are given at 10 cm. distance 
and the doses are quite variable. Some, as 
Monjukowa, recommend small doses, 50 
to 70 r, but with daily treatments; others 
give more elevated dosage: 75 to 150 r; 
Krasso, Rasamoely apply 50 to 200 r; 
Pfeiffer up to 450 r. Those who recommend 
small doses repeat them more frequently, 
some as often as every day. But to the de- 
gree and extent that the doses are increased 
they must be more fractionated. As far 
as our experience is concerned, that which 
has given the best results is to give one 
treatment a week of 500 to 700 r per treat- 
ment, and a total of three or four treat- 
ments. The duration of each treatment 
varies between three and four and a half 
minutes. This technique is very simple, one 
need make only one weekly application and 
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we injure to the very least degree the 
corneal epithelium. 

Consider now what are the indications 
for grenz radiation: If we consider from the 
literature what lesions have been treated, 
we will see that they are quite numerous, 
and we list the following: acute and chronic 
conjunctivitis, dry conjunctivitis, blepha- 
ritis, chalazions, superficial erosions, and 
we particularly emphasize phlyctenular 
keratitis. We feel that it is better to reserve 
this therapy for refractory recurring le- 
sions, and not apply it for the lesions which 
heal readily by ordinary methods. 

We have had the opportunity during the 
past ten years to treat about 38 patients 
with lesions of the cornea. The observation 
of these cases permits us to state that we 
have obtained favorable results almost 
exclusively in the case of ulcers or discoid 
keratitis. 

In several cases having a location in the 
superficial layer of the cornea, there existed 
a degeneration of the endothelium, or an 
iritis. In these cases the grenz rays are not 
indicated, for the lesions are too deep to 
be influenced. 

On the other hand, we have seen that 
such lesions can be treated by roentgen 
rays. We have not the intention to review 
all of our cases, for this would represent a 
list too cumbersome, but we will summarize 
them in a table. 

In regard to the action of grenz rays, 
it is interesting to note that often in the 
case of ulcer or of keratitis, even two or 
three days after the first treatment an 
improvement is noted, objectively and 
subjectively. The corneal ulcers clear, the 
inflammation recedes, and there is diminu- 
tion of pain. In a female patient with bi- 
lateral keratitis, having some fifteen small 
ulcerations in each eye refractory to all 
types of therapy, a single application of 
grenz rays produced such improvement that 
five days afterward there were only four 
or five ulcerations in each eye. 

The dose which we use is no higher than 
that established by other authors. We have 
been guided in our cases entirely by the 
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22 


23 
24 
25 
26 
27 


28 


29 
30 
31 
32 
33 
34 


35 


36 


37 


38 


Mr. La.M. 


Mme. Be.A. 


Mme. Ch.M. 


Mr. Mo.W. 
Mme. AI.C. 
Mr. Gf.F. 
Mr. Ge.J. 


Melle Ch.M. 
Mme. Pi.J. 

Melle Pi.M. 
Mme. Gu.E. 
Melle Na.J. 


Mme. Me.M. 


Mr. Cr.J. 
Pekinois 
Melle Ra.M. 
Mme. Sc.M. 
Mme. Ba.H. 
Mr. Ba.L. 


Mr. Be.E. 
Mme. Be.M. 


Mme. Du.]J. 


Mr. FI.A. 
Mr. Ha.A. 
Mr. Ti.F. 
Mme. Be.M. 
Mr. Ba.G. 
Mr. Da.A. 
Mme. OLN. 
Mr. Vi.J. 
Mme. Ja.N. 
Mr. Sc.J. 
Mme. Be.J. 
Mme. Me.C. 


Mme. Ba.R. 


Mme. He.G. 


Mme. In.Mt. 


Mr. An.R. 


1944 
1944 
1945 
1945 
1946 
1946 


1946 
1946 
1946 
1947 
1947 
1948 
1948 
1944 
1947 
1948 
1944 
1947 
1944 
1945 
1947 
1946 
1946 
1946 
1948 
1937 
1938 
1944 
1945 
1946 
1948 
1944 
1944 
1945 


1942 


1944 


1945 


1945 


1942 | Corneal ulcer O.D. 


Corneal ulcer O.L. 
Corneal ulcer O.L. 
Corneal ulcer O.D. 
Recurrent ulcer O.D. 
Recurrent ulcer O.D. 
Corneal ulcer O.L. 
(healing) 
Corneal ulcer O.L. 
Corneal ulcer O.D. 
Recurring ulcer O.D. 
Corneal ulcer O.L. 
Corneal ulcer O.L. 
upon old leukoma 
Recurrent ulcer O.L. 
Ulcer sup. O.D. 
Corneal ulcer O.D. 
Rodent ulcer O.D. 
Rodent type ulcer O.D. 
after herpes zoster 


Keratitis O.D. after 
herpes zoster 
Keratitis O.L. after 


herpes zoster 
Discoid keratitis O.D. 
Discoid keratitis O.D., 
slight relapse 
Discoid keratitis O.L. 
with secondary glau- 
coma 
Discoid keratitis O.L. 
post-herpetic 
Discoid keratitis O.D. 
post-herpetic 
Post-herpetic keratitis 
O.L. 


Interstitial keratitis 
O.D. 

Recurrent keratitis 
O.L. 


Keratitis after perfora- 
tion O.D. 
Keratitis O.D. 
Keratitis O.D. 
Keratitis O.D. 
Keratitis (lupus) O.L. 
Keratitis O.D. (acne); 
Slight relapse in 1944 
Parenchymatous kera- 
titis O.D. 
Kerato-iridocyclitis 
O.D. (probably 
tuberculous) 
Sclerosing keratitis 
O.D. (probably 
tuberculous) 
Keratitis O.D. (prob- 
ably tuberculous) 
Recurrent edema O.D. 


4 seances 


4 seances 
3 seances 
3 seances 
3 seances 
3 seances 
3 seances 
I seance 


3 seances 
3 seances 
3 seances 
I seance 
3 seances 


3 seances 
3 seances 
3 seances 
3 seances 
3 seances 
3 seances 
4 seances 
3 seances 
4 seances 
2 seances 
3 seances 
4 seances 
4 seances 
4 seances 
3 seances 
3 seances 
3 seances 
3 seances 


3 seances 
5 seances 


| seances 


3 seances 
3 seances 
4 seances 


4 seances 


3 seances 


4 seances 


2 seances 


2,250 


2,400 


1,400 


| 


“3 


Improvement, then relapse in 


1946 

Continuation of healing 
Cicatrization of the ulcer 
Cicatrization of the ulcer 
Cicatrization of the ulcer 
Complete cicatrization 
Complete cicatrization 
Cicatrization of the ulcer 


Cicatrization of the ulcer 
Cicatrization of the ulcer 
Complete cicatrization 
Result unknown 
Improvement 


Cicatrization 
Cicatrization 
Cicatrization of ulcer 
Unchanged 
Cicatrization 
Cicatrization 
Cicatrization 

Slow improvement 
Distinct improvement 
Cicatrization 
Cicatrization 
Improvement 

No change 


Cicatrization 


Distinct improvement 


Distinct improvement 


Cicatrization 


Cicatrization 
_ Distinct improvement 


Cicatrization 
Temporary cicatrization 
Improvement 
Cicatrization 

Distinct improvement 


Complete cicatrization 


Cicatrization 


Result unknown 


No change 


O.D. =Right eye. 
O.L. =Left eye. 


4 I | 
3 
| 
| 2,100 
a 2 | | 2,250 
ae 3 | 2,400 
| | 
700 
6 | 
| 
7 | 2,100 ff | 
| 2,400 
9 | 700 
2,100 
| 
| 
| 2,100 
2,900 
| 
3 | 2,100 
a i | | 2,100 
| | 
I 
7 | 2,250 8| 
| 
18 
| 2,950 | 
| | 
"9 | 2,250 9 | 
21 | | 2 100 
2,600 r 
| | 
2,600 r 
2,850 
| 
| 1,500) 
| 
| | 
| | | 2,100 
fore) 
| 
| | | 2, 
= | | | 
| 
| 
| 
| 
| 
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ocular reaction. In effect, doses more feeble 
or weak often produce only transitory im- 
provement. But one must note that doses 
of 500 to 700 r per treatment produce some- 
times a slight congestive reaction, lasting 
from three to four days, and which is ac- 
companied by slight prickling sensations. 

The therapeutic effect is felt most often 
within forty-eight hours after the first 
treatment. The ulcer becomes limited and 
equally rapidly the cornea clears. In the 
case of ulcer of the cornea, it is necessary 
to differentiate certain types. We empha- 
size in particular serpentine ulcers of sud- 
den onset and rapid development. In these 
cases grenz rays will be ineffective. On the 
other hand, they are indicated in cases 
of indolent and chronic ulcer. It is interest- 
ing to note that in a case of keratitis re- 
sulting from herpes zoster, we have ob- 
tained a satisfactory result. The grenz 
rays have no action in the leukoma of the 
cornea, cannot prevent their formation, 
nor cause them to disappear. On the con- 
trary, if there is a rather marked corneal 
injection, we see progressive disappearance 
of this congestive state (see Table 1). 


CONCLUSIONS 


Therapy by grenz rays can be considered 
as having a favorable influence in cases of 
discoid keratitis, resulting from herpes 
zoster, and in cases of indolent and re- 
fractory ulcers of the cornea. 

These rays produce, on the one hand, 
epithelization of the cornea; on the other 
hand, very often remissions can be pre- 
vented. This therapeutic agent is easily 
applied and we feel that it is very often 
neglected. 


THERAPY BY ROENTGEN RAYS 


If the first experimenters, Chapulecky, 
Birch-Hirschfeld, Schinz and Rados, did 
not mention that the use of roentgen rays 
could produce late alterations in the crys- 
talline lens, experimental studies on the 
the rabbit by Jacoby, by Rohrschneider, 
Peter and others, and clinical results on 
cases irradiated for malignant tumors of 
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the face show that the crystalline lens could 
be damaged and put radiologists on their 
guard. 

In man, the time of appearance of a 

cataract after roentgen treatment IS ex- 
tremely variable. According to Philippa 
Martin, the formation of such a cataract 
requires at least two years, but this author 
described a case in which one could note the 
first signs of a cataract three days after 
a roentgen treatment, which became a 
total cataract in seven weeks. In this case 
did a cataract exist prior to therapy? This 
seems most likely. 

According to statistics based on 36 cases 
by Clapp, the latent period varied from 
nine months to eight years, while Colwell 
and Russ consider that the time for appear- 
ance of a cataract is about four months. 
Windeyer emphasizes individual varia- 
tions; certain patients having submitted 
to an intensive roentgen treatment for 
malignant tumor presented absolutely no 
visual trouble; others receiving very small 
doses had opacification of the cornea. 

The quality of radiation, hard rays, soft 
rays, do not appear to be a determining 
factor, according to this author. It would be 
interesting from our viewpoint to answer 
this question and to establish the sensitiv- 
ity of the lens to wavelengths more or less 
short. We have the feeling that gamma 
rays of radium would be more dangerous 
for the lens than rays used in ocular roent- 
gen therapy, that is to say, with voltages 
which vary in general between 30 and 140 
kv. (peak). 

According to Windeyer, patients who are 
debilitated and undernourished would be 
the most sensitive, as well as patients hav- 
ing lupus, eczema or erysipelas. This author 
states further that he cannot systematically 
classify in the roentgen cataract group, no 
matter what crystalline lesion one can 
notice in a patient who has been irradiated. 
This cataract could have another etiology, 
as for example, the case of Dor, which we 
have placed in the senile cataract group, 
since it appeared thirty-five years after 
roentgen therapy. 
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TaB_e II 
ROENTGEN THERAPY IN VASCULAR THROMBOSES 
| Vision | 
Before After 
therapy | therapy 
1 | Mr. St.J. 1937 | Temporal vein | O.D 0.5 0.7 | 2 series 
2| Mme. JeL. | 1938 Central vein /O.D. | Movement | Movement | 1 series 
hands hands 
3 | Mme. Sy.L. 1938 | Temporal vein | O.D. 0.2 0.5 | § series 
4 | Mr. Ma.C. 1939 | Central vein OD. 0.2 0.2 I series 
5 | Mr. Me.A. 1940 | Central vein O.D. O.1 O.2 I series 
6 | Mme. Re.A. 1943 | Central vein O.D. O.1 O.1 1 series 
(weak) | 
7 | Mr. Geo.H. 1944 | Superior temporal vein O.D. 0.6 | 1.0 | 2 series 
8 | Mr. Ka.G. 1944 | Temporal vein O.D. 0.2 0.6 | I series 
Mme. Lu.A. | 1945 | Central (partial) prolif- | O.L. 0.3 O.3 | I series 
| erating retinitis | 
10 | Mr. Ar.L. 1945 | Central vein | O.L 1/50 1/50 2 series 
11 | Mr. La.A. 1945 | Central vein _O.L. | Movement O.1 | I series 
| hands 
12 | Mme. St.E. 1946 | Central vein (incomplete) | O.L. O.1 0.2 2 series 
13 | Mme. De.B. | 1946 | Central vein | O.D. O.1 Counting | 1 series 
| (weak) of fingers | 
14 | Mr. Sc.J. 1946 | Central vein _O.D. | Counting 1/50 ‘| I series 
of fingers | 
15 | Mr. Ga.J. 1946 | Temporal vein then cen- | O.D 0.3 0.3 I series 
tral O.D 1/50 1/50 | 2 series 
16 | Mr. Go.M. 1947 | Temporal vein O.D 0.3 | 0.5 | 2 series 
17 | Mme. Ru.R. | 1947 | Central vein O.L. | Movement | 1/20 I series 
hands | 
18 | Mme. Fu.E. 1947 | Superior temporal vein O.D 0.6 0.6 I series 
19 | Mme. Au.MI. | 1947 | Superior temporal vein O.D 0.3 O.1 I series 
20 | Mme. Fr.F. 1947 | Central vein O.L O.1 1/50 I series 
21 | Mme. Pa.S. 1948 | Central vein O.L. | Movement | Movement | 1 series 
hands hands 
22 | Mme. Tu.M. | 1949 | Central vein O.L 0.3 1.0 2 series 
23 | Mme. Pa.E. 1949 | Central vein O.D. | Movement | Movement | 1 series 
hands hands 
24 | Mr. Cu.C. 1949 | Incomplete | O.D. 0.2 0.5 I series 
25 | Mr. Ch.V. 1949 | Complete and secondary | O.L. | Movement | Movement | I series; no ac- 
glaucoma hands hands tion on the 
| glaucoma 


The cataract due to irradiation usually 
appears in the form of an opacity beneath 
the posterior capsule, with numerous vacu- 
oles, arranged as spokes. The process can 
stop at that stage of vacuoles, but can also 
continue to opacification of the cortex, 
and finally of the entire crystalline struc- 
ture. At this stage, it is not possible to 
distinguish a cataract resulting from irradi- 
ation from a complete ordinary cataract. 


We add that the results of surgical treat- 
ment are identical to those which one ob- 
serves in the other form. 

The use of roentgen rays in ocular ther- 
apy began in 191g. At this period Hessberg 
irradiated hemorrhagic glaucoma and a 
year later published his first results. He 
did not treat at first those cases which were 
likely to have enucleation and in nearly all 
the cases, thanks to this therapy, enuclea- 
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tion was not required. Extreme pain, which 
characterizes such cases, was greatly re- 
duced. Encouraged by these results, Hess- 
berg irradiated chronic glaucomas, both 
absolute and secondary. 

We have recently had occasion to study 
a patient with complete thrombosis and 
secondary glaucoma. Despite a roentgen 
treatment, begun fifteen days after the 
onset of the affection, the glaucoma was not 
influenced by the irradiation and the pa- 
tient had to be operated upon. 

Researches which we mentioned above 
resulted in a series of work in which the 
following authors have published their re- 
sults: Basile, Brunetti, Gradle, Hess, Krei- 
big, Satil, Schnyder, Forster, Thiel, Wach- 
ner, Zingale, and others. Heidenhain and 
Fried, in 1924, tried to explain the action 
of radiation in ocular lesions. According to 
these authors, the decrease in pain could 
be due to a direct action of the rays on the 
terminal sensory nerve endings. 

On the other hand, an indirect action 
could result by diminution in tension of 
the tissues; actually, there is produced a 
dilatation of the vessels with active second- 
ary hyperemia, absorption of toxic edema, 
and regression of inflammatory changes. 
We know, in addition, the action of roent- 
gen rays on tissue from leukocytic response 
—direct action on leukocytes. In destroying 
leukocytes we liberate cytolytic and bac- 
teriolytic ferments. Phagocytosis and the 
activity of reticulo-endothelial tissue is 
accordingly augmented. It is possible also 
that the destruction of bacteria by irradia- 
tion has an indirect action on inflammatory 
tissue. 

After this brief preface concerning the 
mechanism of the action of roentgen rays 
on the eyeball, we will discuss several 
therapeutic indications. It will not be possi- 
ble for us to review all of the lesions in- 
fluenced by radiation therapy, and we will 
eliminate all malignant tumors of the eye 
and eyelids, trachoma, and various glaucom- 
atous conditions. Certain authors use 
roentgen therapy in lesions which heal 
readily by simple therapy. We have felt 
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that it was never necessary to irradiate 
chalazion, eczema, or conjunctivitis, re- 
serving roentgen therapy for the stubborn 
cases. 

IRIDOCYCLITIS 


It is necessary to distinguish here simple 
iritis from post-traumatic iridocyclitis. 
For the latter, we give the interesting re- 
sults obtained by Hessberg. Before the use 
of roentgen rays 23 per cent of these cases 
required enucleation. Thanks to small doses 
of roentgen rays, 150 to 300 r in three 
seances, over a three to ten day period, it 
has been possible in 8 cases of severe irido- 
cyclitis of post-traumatic origin to prevent 
enucleation. It has likewise been possible 
to prevent sympathetic ophthalmia. This 
opinion is also held by Cripps, who believes 
that the best results are obtained in these 
cases in association with roentgen therapy 
of ultra-short wavelength. 

In our experience we have had the op- 
portunity to treat several cases of iritis 
and of non-traumatic iridocyclitis. In near- 
ly all the cases, the irradiation has had a 
favorable action. Our doses are a little 
more elevated, 300 to 500 r per treatment 
every five days, with a voltage of 140 kv. 
(peak). Knowing the depth of the iris, 
we decided against limited rays (Case 7). 
Among our patients we mention a case 
which was very interesting. It was the 
case of a woman, aged thirty-seven, suffer- 
ing from iridocyclitis of the left eye, with 
several bodies floating in the vitreous, 
and a vision of 0.1. Despite all treatment, 
the condition remained stationary. The 
first treatment with roentgen rays produced 
considerable improvement; 90 per cent of 
the floating bodies of the vitreous disap- 
peared. After an interval of five and a half 
months we gave a second series of roentgen 
treatments. The abnormalities in the vitre- 
ous completely disappeared and vision 
returned to 0.7. This state continued for 
several months (see Table 11). 


GRAFT OF THE CORNEA 


Concerning grafts of the cornea we will 
say only a few words, as we plan to dis- 
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cuss this question in a future publication. 

Paufique advises radiation therapy as 
soon as possible to a graft developing opaci- 
fication. Castroviejo demonstrated the im- 
portance of concentrating the radiation on 
the adjacent vascular portion and protect- 
ing the transparent cornea. 

Our experience indicates that in patients 
having a tendency to form keloids, pre- 
operative irradiation in the region of the 
graft where the surgeon will later operate 
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fifth day generally, it is not possible to 
delay the evolution, for the action of the 
rays is not that rapid. It is the same for 
keloids; when the process of hypertrophy 
has begun we cannot alter it; we can alter 
the state of the skin, but without obtaining 
a scar. The same for grafts becoming opaci- 
fied; if we irradiate them beyond the exten- 
sion of the vessels at the border of the 
graft, we obtain an improvement without 
the graft becoming perfectly clear. 


Tas_e III 


Iritis O.L. 


1 | Mme. Bo.L. | 1940 

2 | Mme. Sc.H. | 1947 | Iridocyclitis O.D. 

3 | Mme. Co.L. | 1948 | Iridocyclitis O.L.; 
disturbance of the vi- 
treous 

4| Mr. Ra.E. 1948 | Iridocyclitis (large nod- 
ules—T.B. ?) O.D. 

(Besnier-Boeck ?) 

5 | Mme. Bi.L. | 1948 | Iridocyclitis O.D. 

6 | Mme. Pa.B. | 1948 | Iridocyclitis O.D. 
(T.B. ?) 

7 | Mr. Gr.E. 1946 | Membrane in vitreous 
(post-hemorrhagic) 
O.L. 

8 | Mme. L’E. 1948 | Bilateral iridocyclitis 

9g | Mr. Ru. 1948 | Papilloma of limbus 

| 
| 
| 


prevents, in the large majority of cases, 
the formation of a keloid. 

We base our opinion on what happens at 
the level of cutaneous epithelium, and we 
think that there is a parallelism between 
keloid cicatrices of the skin and the dis- 
turbances of the grafts, produced by vascu- 
larization in the majority of cases. It would 
therefore be advisable to irradiate the 
cornea before performing the graft, and not 
to irradiate the graft per se, and not to 
irradiate the graft when it is in the process 
of vascularization and opacification. In 
our opinion, if the irradiations are applied 
during the period when the process of 
vascularization has begun, that is to say 
between the twenty-first and the twenty- 
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| 


6 seances 240 Improvement 
6 seances soo r| Distinct improvement 
7 seances 350 r| Distinct improvement 
7 seances 360 r| Healing 
7 seances 420 r| Distinct improvement 
7 seances 410 r| Distinct improvement 
| 2 series 2X350r, Improvement 
7 seances 
2 series 2X150r| Improvement 
| 
3 applications of | 2,200r| No change 
grenz rays to 
each eye | 
| § seances soor Disappearance of pap- 


illoma; recurrence 
in 1949, now being 
treated 


We will return later to the technical 
details of these irradiations. We feel that 
this preventive therapy should be done 
six weeks before surgical intervention. It is 
necessary to make certain that all transi- 
tory congestive reactions due to the rays 
have terminated. 


CORNEAL DYSTROPHIES 


Dystrophies of the cornea which follow 
most often after extraction of the lens ap- 
pear as alterations of the epithelium in the 
form of a bullous keratitis. These super- 
ficial lesions are secondary to an endothelial 
damage. That is why we prefer roentgen 
rays to grenz rays. 

The etiology of these corneal dystrophies 
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TaBLe IV 
CORNEAL DYSTROPHIES TREATED BY ROENTGEN IRRADIATION 
1 | Mr. Bi.L. | 1937 Epithelial in a | Seances | Improvement 
| | | quadrant a | 
2 | Mme. Da.A. 1937 | Persistent irritation after cat- | 3 seances 150 r| No change 
| | aract extraction in 1937 | (insuf- | 
| | | ficient 
| doses) 
3 | Mr. FL.L 1938 | Corneal dystrophy after cat- | 3 seances | 1,200 r| No improvement 
| | aract extraction | of grenz 
| | | | rays 


4| Mme. Ba.G. | 1942 | Corneal dystrophy after cat- | 8 seances 2,000 r| Improvement—cessation 


| | aract extraction in 1938 | of pain 
5 Mme. Gi.F. | 1942 | Corneal dystrophy after cat- | 6 seances | 1,080 r| Distinct improvement— 
aract extraction in 1941 cessation of pain 
6 | Mme. Ja.L. 1944 , Corneal dystrophy after cat- 6 seances | 1,200 r | 
| | aract extraction | 
_ Corneal dystrophy after cat- | 6 seances | 1,200 r, Improvement 
| | 


is poorly understood. Frequently they are 
an invagination of the epithelium within the 
anterior chamber. These trophic disturb- 
ances can originate without previous oper- 
ation. Their origin in these instances is 
difficult to explain. 

Up to the present, we have treated 10 
cases. We have been able to observe in the 
patients who have severe pain and who 
suffer extreme lacrimation, as a result of 
this bullous keratitis, a marked improve- 
ment of the lesions, considerable diminu- 
tion of the irritation and disappearance of 
painful crises. In one case enucleation 
which was thought necessary was _pre- 
vented. 

The doses applied have been slightly 
more elevated than in the other ocular 
lesions, g00 to 1,200 r in six to eight ses- 
sions (see Table tv). 


VASCULAR THROMBOSES 


The ophthalmologist must inform the 
radiologist very precisely concerning the 
localization of the hemorrhage, for it is 
necessary to differentiate the thromboses of 
the central vein from those of its branches. 


aract extraction in 1944 
Mme. Re.J. | 1944 | Corneal dystrophy after cat- | 5 seances 
| aract extraction in 1943 | 
Corneal dystrophy after cat- | 6 seances | 
aract extraction in Ig4I 
10 | Mr. Rh.S. 1947 | Corneal dystrophy after cat- 

| | aract extraction in 1947 


1,200 r Distinct improvement 

| | 

1,200 r| Distinct improvement— 
enucleation avoided 

7 seances 700 r, Transitory improvement 

—enucleation in 1948 


Central hemorrhages must be irradiated, 
preferably by doses a little more elevated 
than those of the branches. The early 
diagnosis is important. Once the diagnosis 
is made, it is important to begin treatment 
immediately. 

For more than ten years we have used 
the same technique: 140 kv. (peak), 4 to 
8 ma., 0.5 mm. of copper, and a distance of 
30 to 35 cm. The dose per treatment varies 
between 40 and 60 r in air. We give a total 
of three treatments with an interval of 
five days between each treatment. It is 
often necessary to give a second series of 
irradiation at the end of two months, and 
sometimes even a third series after an 
interval of three to four months. 

In the 25 cases which we have treated 
by this technique we have observed but 
one case of secondary glaucoma. In this 
patient a glaucomatous condition existed 
at the time of treatment and was not in- 
fluenced by irradiation. In no patient have 
we observed a post-irradiation cataract. 

In the majority of cases vision has im- 
proved in the days following irradiation. 
Evaluation of these cases is very difficult, 
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for experience often shows that without 
any therapy, spontaneous resorption of 
hemorrhages occurred. The roentgen ir- 
radiation then could only aid in the healing. 
Restoration of vision depends, as is well 
known, on the localization of the hemor- 
rhagic focus. If the thrombosis involves 
the central vein, despite resorption of 
hemorrhage, a definite impairment of vi- 
sion persists, while in the cases of throm- 
bosis of the branches, the restoration of 
vision will be much better. It is equally 
important to consider the general condition 
of the patient. Thromboses in diabetics 
or patients with hypertension have a poor 
prognosis (see Table 11). 

Nevertheless, cortisone is ineffective in 
several diseases which are referred to in 
this paper and for some inflammatory 
affections, grenz-ray therapy remains of 
great utility, especially in relapsing and 
chronic diseases. For instance, in super- 
ficial punctate keratitis, cortisone is ef- 
fective but recidivations occur as soon as 
we stop the administration. In these cases, 
grenz rays remain of great interest. 
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CONCLUSIONS 


The results observed following irradia- 
tion by roentgen rays are less impressive 
than those obtained by grenz rays, but 
this is due to the fact that the lesions are in 
general more severe and also more stub- 
born. 

Certain especially resistant iridocyclites 
have a very serious prognosis, with pro- 
gressive loss of vision. These cases are not 
always cured, but are much improved. 

Concerning vascularization of grafts, 
roentgen rays also have their indications. 

Corneal dystrophies which are refractory 
to ordinary medical therapy are favorably 
influenced by irradiation, and enucleation 
in certain cases can be avoided. 

Lastly, in the case of thrombosis, the 
efficacy of irradiation to the hemorrhagic 
focus is established. 

All of this is but a brief glance at ques- 
tions which merit study on a much larger 
scale. 

Prof. A. Franceschetti 
Clinique Ophtalmologique 
Geneva, Switzerland 


Dr. Raymond Sarasin 
1, rue Emile Yung 
Geneva, Switzerland 
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INTRACAVITARY RADIUM TECHNIQUE 


IN 


THE TREATMENT OF CANCER OF 
THE CERVIX UTERI* 


By JAMES A. CORSCADEN, 


M.D., and ROBERT A. BUTZ, 


M.D. 


NEW YORK, NEW YORK 


ANCER of the uterine cervix is a very 

important disease. It is frequent, con- 
stituting 12 per cent of all cancers; it is 
accessible, 
only the attempt be made and can be cured 
in 70 per cent or more of cases if this early 
diagnosis is made. The actual five year 
survival rate is no better than 20 per cent. 
To elevate this 20 per cent to 70 per cent 
requires no addition to our knowledge con- 
cerning the diagnosis and treatment of the 


disease but only the will on the part of 


the patient and the physician to do so. 

The choice of treatment in the very early 
case is not of great importance since almost 
any therapy in these cases will be followed 
by good results, provided the treatment be 
thorough. The choice of procedure in the 
treatment of cancer of the cervix as it 
occurs today will rest upon (1) the results 
achieved, (2) the ease of application, (3) 
the proportion of cases to which the method 
may be applied, (4) the causes of failure 
and (5) the injuries caused by the method. 

Results will be based on the five year cure 
which is the practical interval at which to 
determine a result. Calculations based on 
the fact that 20 per cent of Stage 1 cancers 
of the cervix have already metastasized 
to the regional lymph nodes and the as- 
sumption that such lymph nodes are in- 
sensitive to radiation and calculations 
based on the various techniques (Graham,”' 
Gliicksmann and Way®) for measuring the 
sensitiveness of a cancer to radiation are 
as yet unreliable. What we wish to know 
above all else is what the health of the pa- 
tient will actually be following a certain 
type of treatment. 

Results will vary with the extent of the 


it can be readily diagnosed if 


disease. The International Classification, as 
adopted, is the same as that of the old 
League of Nations except that a new class 
of zero is added to include cancer in situ. 
Stage 1 includes all cases in which the dis- 
ease is limited to the cervix. For statistical 
purposes (Table 1) this is the limit to which 
subdivision may be carried at the present 
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CLASSIFICATION OF CANCER OF THE CERVIX 


O=Intraepithelial carcinoma 
I League of Nations— 
(a) Microscopic invasive 
(b) Clinically observed less than 1 cm. 
(c) Clinically observed greater than I cm. 
II League of Nations 
III League of Nations 
IV League of Nations 


The International Classification is the same as the old League 
of Nations Classification except for the introduction of a new 
class “O” to include intraepithelial cancer. 


time. However, for purposes of future im- 
provement, we believe that some subdivi- 
sion is desirable. We have therefore, since 
1929, divided Stage 1 into 1a to indicate 
those cases which are invasive but are sub- 
clinical and not appreciable by sight and 
touch. This group is under intensive study 
in various cancer clinics. 1b includes those 
cancers up to I cm. in diameter which 
present all the gross characteristics of can- 
cer and is the stage which should be em- 
phasized to all—laymen, general physician 
and specialist—as the one on which to con- 
centrate our energies in diagnosis and treat- 
ment. Ic includes all the remainder which 
are still limited to the cervix. 

The results of intracavitary radiation at 
the Sloane Hospital 1929—1943° were pre- 


* From the Department of Obstetrics and Gynecology and the Department of Radiology, Columbia University, New York, New 
York. Presented in a symposium on the Treatment of Cancer of the Cervix at the Fifty-first Annual Meeting, American Roentgen 


Ray Society, St. Louis, Mo., Sept. 26-29, 1950. 
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Taste II 


ADDITIONAL REPORTS baal “1949 RESULTS OF TREATMENT OF CANCER OF THE UTERINE CERVIX 


| Cases Five Y ear Cures 
Author Source | Years 
| | Total | Stage I | Per Cent | ‘Stage I Z Absolute 
Costolow! Calif. | 1922-1943 | 105 13 | 83.0 | 
McKelvey et a/."! Minn. 1939-1943 | 297 94 | 32 | - | 
et al.' Iowa | 1926-1942 | sor 141 | 29 | 69.0 | 39.9 


sented in December, 1948. They showed 
progressive improvement in each five year 
group reaching a rate of 76 per cent in 
Stage 1 which comprised 34 per cent of all 
cases treated 1938-1943. Also a compila- 
tion of reports of results obtained in later 
years in various clinics showed that with 
a few exceptions the five year results in 
Stage 1 during those years were close to 
70 per cent and in all cases treated close to 
40 per cent. 

Further reports are presented in Table 
11.44.16 These show a five year survival of 
from 74 to 83 per cent in Stage 1 and an 
over-all rate of 39.9 to 53.6 per cent. 

The Fifth Volume of the Annual Report 
of the Results of Radiotherapy in Cancer 
of the Uterine Cervix,” including the state- 
ments of results obtained in 1941 and pre- 
vious years, was published in 1949. This 
shows (Table 111) that among 1,267 patients 
with Stage 1 cancer of the cervix treated 
between 1936-1941, the average five year 
survival was 62.5 per cent, with a maximum 
cure rate of 88.2 per cent and a minimum 
cure rate of 44.8 per cent. The over-all 
average cure rate among 7,673 cases was 
37.8 per cent, the maximum being 53.3 per 


Taste III 


FROM THE FIFTH ANNUAL REPORT ON THE RESULTS OF 
RADIOTHERAPY IN CANCER OF THE UTERINE CERVIX!” 


Average § year cure 
Maximum cure rate 
Minimum cure rate 44.8% 


1,267 cases, Stage I 


7,673 cases, Over-all relative cure rate 
Maximum cure rate 53.3% 
Minimum cure rate 


cent and the minimum 26.3 per cent. 

It seems proper to say that following the 
use of intracavitary radium combined with 
external roentgen irradiation in Stage I 
cancer of the cervix there should be a five 
year survival of 7o per cent or better, and 
among all the patients treated, there should 
be a survival rate of 40 per cent. 

In the large group of cases (7,673) col- 
lected by the editorial committee for the 
annual reports, there is a difference of 100 
per cent between the lowest reported cure 
rate and the highest. Is this difference due 
to the different types of cancer of the cervix 
which appear in the various clinics, a high 
proportion of early cases appearing at one 
clinic and a low proportion at another? 
Are there great differences in the rapidity 
with which patients report their symptoms? 
Are physicians such better diagnosticians 
and do they have such superior facilities 
in some localities? 

It is difficult for us to believe that these 
differences can account for a 100 per cent 
variation in the results. Certainly in Stage 
1 they should be erased. In these cases it 
would only be necessary to find out whether 
the proportion of Stage 1 cases was high or 
low. If too low, it might be inferred that 
the examiner had disobeyed the instructions 
of the committee to class the doubtful case 
in the more favorable group. 

In the recent reports, this proportion of 
Stage 1 cases has been high, indicating that 
the examiner had not graded the cases 
downward. In McKelvey’s report they 
constituted 32 per cent of the total with a 
five year survival rate of 81.1 per cent. 
Randall had 29 per cent Stage 1 cases with 
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69 per cent cures, and Costolow 15 per cent 
with 83 per cent cures. Our own Stage I 
cases were 34 per cent of the total with a 
five year cure rate of 76 per cent. There 
is no evidence that the good results in 
Stage 1 obtained by the use of intracavitary 
radium are due to a narrow selection of the 
cases. 

We think, therefore, that if by intra- 
cavitary radium combined with external 


fe) 
A B G 
GAMMA ROENTGENS FROM 
TANDEM 3000 Mghrs 
PLUG A 1000 Mghrs 
PLUG B 1000 Mghvs 
PLUG C 1 000 Myfrs 


Fic. 1. Radium technique. Distribution of gamma 
roentgens with normally shaped vagina The solid 
line represents the isodose curve of 7,000 gamma 
roentgens. 


roentgen irradiation, a cure rate of less 
than 70 per cent in Stage 1 and an over-all 
rate of 40 per cent is achieved, the tech- 
nique employed should be scrutinized. The 
essential factors in carrying out the intra- 
cavitary application of radium are (1) the 
most efficient plan of distribution of radium 
sources in the pelvis, (2) the execution of 
that plan, (3) intensity and (4) filtration. 

The plan of intracavitary treatment has 
been of three types. The Paris or Curie 
technique devised by Regaud, the Stock- 
holm technique as used by Heyman and 
the bomb technique as used in the Mem- 
orial Hospital in New York. 

The Curie technique employs an intra- 
uterine tandem with plugs or a colpostat 
in the vagina. Figures 1 to 4 indicate the 
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A B 


GAMMA ROENTGENS FROM 


TANDEM 3000 Myhrs 
PLUG A 1000 
PLUG B 1000 Mahrs 


Fic. 2. Radium technique. Distribution of gamma 
roentgens in a partially narrowed vagina allowing 
the placing of only two plugs. 


gamma roentgens delivered to points on a 
line from the internal os to the lateral pelvic 
wall by different arrangements of vaginal 
radium sources. Figure 1 represents the 
ideal arrangement with the plugs in the 
lateral fornices. Figure 2 represents a va- 
gina so contracted that only two plugs could 
be placed in it, and Figure 3 a still narrower 
vagina. Figure 4 represents the distribution 
of gamma roentgens in a case of cancer of 
the cervical stump. If the fornices are wide, 
a fairly efficient dose can be delivered. 
The gamma roentgen dosage delivered 


A 

GAMMA ROENTGENS FROM 

TANDEl 3000 My hrs 

PLUG A 1000 Siyhes 


Fic. 3. Radium technique. Distribution of gamma 
roentgens in narrowed vagina allows the placing of 
one plug. 
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to definite points in the pelvis by the Stock- 
holm technique have not been calculated 
but on inspection would seem to be similar 
to those delivered by the Curie technique. 

Figure 5 represents the dose delivered 
by the bomb technique. 

It is apparent that the wider lateral 
placement of the radium sources gives a 


GAMMA ROENTGENS FROM 


TANDEM 1000 M4hrs 
PLUG A 1000 Mahys 
PLUG B 1000 Mghvs 
PLUG C | 000 Myhrs 


Fic. 4. Radium technique. Distribution of gamma 
roentgens in cancer of the cervical stump. 


wider distribution of an effective gamma 
roentgen dose than when the radium is con- 
centrated in the midline. With the lateral 
radium tube placed at a distance of 3 cm. 
from the midline, there is delivered to the 
paracervical tissues at the same distance 
more than 7,000 gamma roentgens. Be- 
yond this the dose is inadequate. Other 
methods are required to deliver an ade- 
quate dose to the pelvic walls and the pel- 
vic nodes. 

The placing of the vaginal sources may 
be by the colpostat, by individual plugs, 
by ovules as in the Manchester technique, 
by molds of plastics or sponge rubber, boxes 
containing radium and mechanical devices. 

The execution of the planned procedure 
is not always complete. In our experience 
1g per cent of the cases received less than 
the planned radium dose. Lacassagne"™ in 
1932 and Heyman’ in 1947, in discussing 
the improvement in results which had oc- 
curred, emphasized the fact that the prin- 
ciple underlying the techniques had not 
changed and believed that the improvement 
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was due to greater experience and more 
attention to details. 

Uncontrollable factors which prevent the 
proper carrying out of the procedure are 
narrowing and distortion of the vagina by 
atrophy or carcinomatous infiltration and 
distortion of the cervix so that the cervical 
canal cannot be found for the introduction 
of the tandem. 

Controllable factors are improper place- 
ment of the radium sources and the alter- 
ation of the postion of the sources during 
or after the procedure. 

The proper position of the lateral radium 
plugs is snug in the lateral fornices with the 
axis of the radium tube perpendicular to 
that of the cervix so that the active side 
of the tube is against the base of the para- 
cervical tissues and the end pointed toward 
the rectum. Figure 6 is a sagittal view of the 
vagina and uterus. It is apparent that the 
axis of the vagina is nearly perpendicular 
to that of the uterus. Therefore, in the 
ideal position, the radium sources would lie 
nearly in the axis of the vagina. 


GAMMA ROENTGENS DELIVERED To 
POINTS LATERAL TO CERVIX 
BY TANDEM AND BOMB 


000 +» 3 


Fic. 5. Bomb technique. Distribution of 
gamma roentgens. 


Plugs may be held by different types of 
apparatus in an axis parallel to that of the 
uterus in such a way that the weak end 
of the tube will be directed toward the 
paracervical tissues and the strong side 
directed toward the rectum. Figure 7'° is a 
roentgenogram of a pelvis in which the 
vaginal radium is held by a colpostat. The 
spring of the device has been forced into a 


A B 
‘Ge 


Vou. 68, No. 1 Treatment of Cancer of the Cervix Uteri 


Fic. 6. Sagittal section of normal pelvic organs. Note the angle between the axis of the vagina and the axis 
of the uterine canal. (Reproduced by permission from ‘‘A Cross-Section Anatomy” by Eycleshymer and 
Shoemaker. D. Appleton-Century Co., New York, 1911.) 


plane corresponding to that of the vagina 
causing the radium tube to lie parallel to 
the axis of the cervix and anterior to it so 
that the cervix and the paracervical tissues 
receive a diminished dose. Any applicator 
which has a handle which holds the plug 
in a position at right angles to the handle 
will tend to do the same thing. The London 
applicator holds the plug in this position 
while the radium is being installed. If the 
plug were to remain in the position as 
determined by the holder, it would be go 
degrees off. Similarly, the apparatus de- 


Fic. 7. Roentgenogram showing colpostat tipped 90 
degrees from its normal axis The radium sources 
lie parallel to the axis of the cervix with the weak 
ends directed toward the paracervical tissues. The 
radium sources lie anterior to the cervical mass. 
(Reproduced by permission from Howes.!°) 
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Fic. 8. Roentgenogram of pelvis to show that the vaginal plugs placed in the iateral fornices with the cervix 
pulled downward remained low in the vagina when the uterus was released and returned to its normal 


position. 


signed by Richards!® holds the radium 
sources in this position by a rigid vaginal 
arm. Probably this angle between the axis 
of the uterus is more often overlooked in 
the application of radium in the pelvis 
than any other single item. Many diagrams 
of radium installations, flat films of the 
abdomen and calculations of gamma roent- 
gen dosage imply that the axis of the uterus 
is continuous with the axis of the vagina. 

The mechanical devices, such as those 
of Ernst,> and Campbell,! maintain the 
proper relationship of vaginal plugs to the 
intrauterine tandem. Where the vaginal 
stem of the apparatus is long, it forces the 
uterus into a retroverted position in which 
the corpus falls posteriorly and the cervix 
downward and forward. Whether or not 
this alteration in the position of the cervix 
reduces the dose delivered to the paracervi- 
cal tissues should be established. 


Alteration in the position of the plugs 
may occur during or after the installation. 
The mobility of the uterus may cause a 
displacement of several centimeters. During 
the installation of the radium the cervix is 
pulled down by a tenaculum as much as 
5 cm. After the radium is in place, the pack- 
ing of the vagina begins. The tenaculum 
is removed from the cervix; the cervix 
returns to its normal position; the radium 
may or may not follow it. Figure 8 is a 
roentgenogram of such a case taken after 
operation. The cervix had been pulled for- 
ward and downward for the insertion of the 
intrauterine tandem. The vaginal plugs 
were held firmly in place by clamps while 
the gauze packing was inserted. When the 
posterior and lateral fornices were filled 
with gauze and the vaginal plugs covered, 
the tenaculum was removed from the an- 
terior lip of the cervix and the holders 
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Fic. 9. Roentgenogram shows the plugs in the same case as in Figure 8 held in 
position on the ends of wire holders. 


removed from the vaginal plugs. The re- 
mainder of the vagina was filled with gauze. 
The roentgenogram shows that the plugs 
remained in their original position while 
the cervix returned to its normal position, 
leaving the vaginal radium sources 3 cm. 
below their proper position. Figure g shows 
the same plugs after they had been fastened 
to permanent wire holders and had been 
reinserted. Note the relationship of the 
axes of the vaginal plugs to that of the tan- 
dem. I believe that the mobility of the 
cervix may account for many errors in the 
placing of the vaginal sources. 

Slipping of the radium plug which lies 
free in the vagina is frequent. As the va- 
ginal gauze is inserted, it may cause a con- 
siderable shift in the position of the plugs. 
They should therefore be controlled by 
some fixed device. Also a covering of gauze 
will make them less mobile. In each case 
the location of the radium should be 
checked roentgenologically not only to de- 


tect errors in position but also for the pur- 
pose of calculating the gamma roentgen 
dose to definite points. 

Figure 10 is a device intended to over- 
come some of these difficulties. It is con- 
structed on the premise that the vaginal 
radium will lie in the vaginal axis and 
perpendicular to that of the uterus. It 
consists of four pieces: a raflex tube to 
hold two or three 10 mg. tubes of radium; 
a plaque to hold two 5 mg. tubes of radium 
I cm. apart and 0.5 cm. from the surface 
of the cervix; plugs to lie in each lateral 
fornix on the ends; and of flat springs bent 
so as to exert a lateral pressure of one 
pound when fastened together with a sleeve 
which bends the flat springs together and 
thus gives the lateral pressure. It is de- 
signed for easy application. The widest 
unit (the plaque) is only 2 cm. wide and 
can be inserted into almost any vagina no 
matter how much distorted. The plaque 
holds the radium solidly against the cervix. 
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The plugs may be inserted together or 
separately. They exert a gentle lateral 
pressure. If this pressure is too great, it 
forces the plugs downward away from the 
paracervical tissues as well as outward. 
The ends of the springs protrude from the 
vagina so that it is possible to detect any 
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unless the distribution of the radium is 
known. Five thousand milligram hours from 
radium distributed after the Curie pattern 
will deliver to different points in the pelvis 
a dose different from that delivered by the 
same amount of radium arranged as in the 
bomb technique. Fortunately, this is now 


Fic. 10. The figure at the left shows the instrument assembled; that at the right shows the instrument dis- 
assembled. The tandem fixed in the central section is introduced into the uterus. Lateral members are 
inserted into either fornix. The three strips are held together as one by the sleeve. 


change in the depth at which they lie. The 
vagina is packed as with any vaginal ap- 
plication of radium. 

Dosage. The use of milligram hours as a 
unit of measurement is without significance 


being generally recognized and the dose 
delivered to any particular point is being 
calculated in gamma roentgens. 

The importance of intensity is not so gen- 
erally appreciated. MacComb and Quim- 
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PERCENT OF AMOUNT 
REQUIRED TO PRODUCE EFFECT 
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by (Fig. 11)!” showed that the number of 
roentgens required to produce an erythema 
of the skin in one daily dose would have to 
be doubled to produce the same degree of 
erythema if the treatment were given in 
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to a large amount of radium for a short 
time. Miller (Table 1v), by lowering the 
intensity, achieved a statistically significant 
improvement in results. 

Injuries (Table v) to the intestine were 
reduced from an incidence of 8.9 per cent 
to zero by changing the dose from 175 mg. 
for forty hours to 70 mg. for one hundred 
hours. There have been no intestinal in- 
juries of any significance since 1937.” 


TABLE V 


EFFECT OF INTENSITY ON INTESTINAL INJURIES 


No. | Mg. 


Incidence 


IN SINGLE 
° 


10 20 30 
NUMBER OF EQUAL DAILY DOSES 


Fic. 11. Increase in amount of radiation necessary 
to produce erythema, with increase in number of 
equal daily doses. (Circles, Reisner;!’ crosses, 
MacComb and Quimby.) (Reproduced by per- 


mission from Glasser et a/.5*) 


seven equal daily doses. Translated into the 
treatment of cervical cancer, this means 
that if 8,000 mg. hr. of radium produces a 
certain effect in seven days, only 4,000 
mg. hr. would be needed to produce the 
same effect if administered in twenty-four 
hours. Whether the high intensity or low 
intensity gives the best clinical result will 
be determined by clinical experience. There 
is a strong impression that the small 
amount of radium for a long time is superior 
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EFFECT OF INTENSITY ON CLINICAL RESULTS 


Mg. | Hr. | Hr. Filter of Injuries 
175 | 40 | 7,000 | 1mm. Pt} 8.9% 
70 | 100 7,000 |I1mm.Pt} o 


Injuries to the bladder have not been a 
problem. There have been three vesico- 
vaginal fistulas in patients cured of cancer. 
All of these received grossly excessive doses 
of radiation. Ureteral obstruction has also 
apparently been rare. Although we have 
made no systematic urologic studies of pa- 
tients who have received radiation therapy, 
there are only 2 cured patients who have 
had symptoms from ureteral injury which 
have needed attention. No bladder ulcers 
have occurred since 1940. 

Injuries which occurred in earlier days 
have no bearing on our treatment today. 
We have the means for measuring the 
gamma roentgen dose delivered to any 
point. The role of intensity is known. We 
believe that it is fair to say that serious 
injury to urinary tract or intestines can be 


Author and Absolute 
seating No. Mg. Hours Mg. Hr Filter Tineke 
Miller,’ 230 24 5,520 1.5 mm. Pt 23.9% 
Michigan go 55.5 5,000 o.5 mm. Pt 43-7% 
This study 175 40 7,000 1.0mm. Pt 36.0% 
70 100 7,000 1.0mm. Pt 43.0% 


‘ : | 
| 
| 
Gee 
oe 
; 


56 James A. Corscaden and Robert A. Butz 


attributed to faulty technique. 

Ease of Application. Intracavitary radi- 
um is the simplest of the techniques for 
the local application of radiation. 

Applicability. In the various clinics 
which have rendered reports, the intra- 
cavitary technique has been employed in 
97 per cent of the cases. Because of techni- 
cal difficulties, a dose less than that planned 
would be given in 15 to 20 per cent of 
the cases. 

Causes of failure: (1) resistance of the 
cancer to irradiation, the proportion of 
cases is as yet not determined, (2) inade- 
quate doses of radiation due to technical 
difficulties and errors and to the inability 
to deliver, by this technique, adequate 
radiation to the lateral pelvis, (3) neglect 
of the importance of intensity. 


CONCLUSIONS 


In a large number of cases the results of 
the intracavitary application of radium 
have been satisfactory. In Stage 1, many 
report a five year survival rate above 70 
per cent and a few over 80 per cent. The 
relative five year cure rate for all cases is in 
many reports above 40 per cent and in 
some above $0 per cent. 

The Fifth Annual Report on the Results 
of Radiation Therapy reveals for the years 
1936-1944 in 1,267 cases of Stage 1 an aver- 
age cure rate of 62.5 per cent (maximum 
88.2 per cent, minimum 44.8 per cent) and 
in all cases (7,673 patients) an average five 
year cure rate of 37.8 per cent (maximum 
53-3 per cent, minimum 26.3 per cent). 

A difference of 100 per cent may be ex- 
plained in part by the technique employed. 

To improve results the following points 
are emphasized. 

(1) A plan of distribution of radium 
sources which spreads the radium widely 
in the pelvis should be employed. 

(2) The axis of the uterus is at an angle 
of about go degrees with the axis of the 
vagina. 

(3) Plugs, in order to fit snugly into the 
lateral fornix, will lie in the axis of the 
vagina. 
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(4) Plugs will be displaced from this 
position (a) by certain types of applicators 
employed, and (b) by the slipping of the 
plugs during the packing of the vagina. 

(5) For each case the position of the 
radium sources should be determined by 
roentgenography and the gamma roentgen 
dose calculated for certain points in the 
pelvis including the mucosa of the bladder 
and rectum. 

(6) Intensity: A small amount of radium 
for a long time will give better clinical 
results and. cause less injury than a large 
amount of radium for a short time. 

(7) Injuries to the urinary and intestinal 
tract can be reduced to a minimum by 
calculating the dose delivered to these 
structures.* 


James A. Corscaden, M.D. 
180 Fort Washington Ave. 
New York 32, N. Y. 
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THE ROLE OF INTERSTITIAL RADIUM THERAPY 


IN THE TREATMENT OF CANCER 
OF THE CERVIX UTERI* 


By GEORGE W. WATERMAN, M.D., F.A.C.S.,¢ and SUMNER I. RAPHAEL, M.D.t 
From the Gynecological Tumor Clinic, Rhode Island Hospital 
PROVIDENCE, RHODE ISLAND 


HEN the invitation was extended to 
us to take part in this symposium on 
Cancer of the Cervix, the suggestion was 
made that a discussion of technical pro- 
cedures and results with a condensation of 
remarks built around the idea of how and 
why we treat cancer of the cervix and a 
brief summary of end results was in order. 
As the organization of the Gynecological 
Tumor Clinic of the Rhode Island Hospital 
and its follow-up system has been described 
in previous papers, we neéd not go into 
further detail here except that we wish 
again to give credit to Dr. Herman C. 
Pitts, our former chief, for his efforts and 
vision in starting this clinic and this work. 
Many types of applicators, tubes, 
needles, and seeds have been used in the 
treatment of cancer of the cervix inter- 
stitially. In this paper we shall limit our 
remarks to the type of needles and the 
method of interstitial distribution used at 
our clinic. 


THE NEEDLES 


The needles used have been described in 
previous articles. Briefly, they are the 
French or Belgian type, and fulfill the re- 
quirements of Regaud?® in that they carry 
small amounts of radium, 2-3 mg. element 
and are filtered by 0.5 mm. of platinum, 
thus excluding all but the ultrapenetrating 
gamma rays of the radium, and can be 
left in the tissues for protracted single 
treatment up to seven days. Because of 
these qualities, a large measure of selective 
action, destruction of tumor or cancer 
cells with preservation of normal cells is to 


be expected. The protracted treatment, 
seven days, is recommended by Regaud? 
in order that cancer cells not in active 
division at the start of treatment may be 
acted upon as they come into mitosis dur- 
ing the several succeeding days of treat- 
ment. A wide and fairly uniform distribu- 
tion of these needles, about and in the 
tumor, is possible as well as individualiza- 
tion of treatment. 

Therefore, the use of the needles is 
justified on good authority, the principles 
of radium physics and biology involved in 
their use are sound. The dangers of their 
use are those having to do with infection 
arising from the need of thrusting the 
needles through infected vaginal tumor 
tissue and resulting in parametritis and 
peritonitis. Fortunately, such complica- 
tions have not arisen in our series except 
in a relatively few cases and therefore 
have not lessened our enthusiasm created 
by the excellent primary and long term 
results obtained in the majority of cases 
favorable for treatment. 

Our supply of needles consists of the 
following: 

26—2 mg.—30 mm. active length—o.5 mm. plat- 
inum wall 

12—3 mg.—45 mm. active length—o.5 mm. plat- 
inum wall 


2—20 mg. tubes—4o0 mm. active length—o.5 mm. 
platinum wall 


The Insertion and Distribution of the 
Needles. After careful examination under 
general anesthesia to determine the extent 
and direction of the lesion, the needles are 
inserted about the growth at about 1.5 
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cm. intervals in tumor tissue. They are 
inserted as near the advancing outer zone 
as possible, as determined by palpation. 
The longer 3 mg. needles are used in the 
parametria; two, three, or four needles 
on each side, depending on the size of the 
growth. The shorter 2 mg. needles are 
used anteriorly and posteriorly, the poste- 
rior needles being directed by the rectal 
finger. 

The 20 mg. capsule is placed in the cervi- 
cal canal and its outer end sutured to the 
cervix. 

A fairly firm pack of iodoform gauze is 
placed in the vagina slightly distending it. 
A silk suture approximating the labia pre- 
vents the gauze from slipping and the 
needles from being displaced. 

As pointed out in previous publications, 
a variable number of needles are used 
according to the size of the growth. As the 
tumor extends farther outward into the 
parametrium, more long 3 mg. needles will 
be needed toward the pelvic wall with a few 
needles in the tumor tissue toward the 
cervical canal in order to secure uniform 
irradiation. Our idea is to treat the tumor, 
not the pelvis, to individualize each case. 
It has not seemed that an adequate cancer- 
ocidal dosage could be delivered to the 
lateral parametria or the lymph node area 
by this method. These areas must be 
treated by other means, we believe. We 
have sought to control cancer here by 
means of external deep roentgen therapy. 
This treatment has been given by our 
roentgen therapist, Dr. Philip Batchelder, 
who is in constant attendance at our Tumor 
Clinic. The routine factors for pelvic 
roentgen therapy are as follows: 

Factors for routine pelvic 
therapy in cancer of the cervix: 
200 kilovolts 
20 milliamperes 
50 cm. focal spot skin distance 


Thoraeus filter (0.4 Sn), half-value layer about 2 
mm. of copper 

Fields are anterior and posterior over the pelvis using 
a1$, 17 or 20cm. circular field. 

In cases where radium has been used previously in 
the cervix, a midline lead strip 4 cm. wide and 3 mm. 


roentgen 
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in thickness is used with its upper end at the center 
of the circle. 


174 r daily was given to each area front and back 
for a total of approximately 2,200 to 2,400 r, some- 
times 2,600 r, depending on the reaction (skin). 


Roentgen therapy is given before radium 
only in the advanced or badly infected 
case. Five or six weeks is the time allowed 
to get maximum effect before treating with 
needles. 

In the earlier cases, or when infection is 
not a factor, we prefer to give radium 
treatment first, using external roentgen 
irradiation six to eight weeks later, direct- 
ing the roentgen-ray beam toward the 
lateral parametria and protecting the 
already well irradiated cervix and para- 
cervical tissues, as much as possible, by 
means of a centrally placed lead strip. 
It is realized that this roentgen irradiated 
plan does not deliver an adequate cancero- 
cidal dose to the lymph node bearing areas. 
It does add considerably to the dosage of 
the medial (7,000 to 9,000 r) and lateral 
parametria (4,000 to 6,000 r), and this 
may account for the apparent improve- 
ment in the end results noted since the 
inception of its use. Studies are now in 
progress to obtain more accurate depth 
dosage in these areas. 


DOSAGE 


Calculation of dosage within the actual 
tumor mass, as well as within the remain- 
ing tissues of the pelvis, is a relatively 
recent development. The ability to calcu- 
late dosage in terms of a universal standard, 
the gamma roentgen, will certainly help 
greatly in permitting more scientific appli- 
cation and distribution of radium sources. 
If we can determine dosage at certain 
vital points in and about tumors or at 
certain vulnerable points in normal tissues, 
our radium sources will be better placed to 
effectively destroy cancer and to avoid 
overdosage and destruction of normal 
tissues leading to recurrence and severe 
complications, as pointed out by Tod.1°" 

These calculations are now being made 
with reasonable accuracy by our radiation 


= 
Bie: 
| 


60 George W. Waterman and Sumner I. Raphael 


physicists and mathematicians. To those 
of us who are clinicians, e.g., gynecologists, 
these calculations appear very formidable 
and time consuming. In spite of the very 
excellent tables of Paterson and Parker* 
and Quimby,® we are more than doubtful 
of our own ability to carry out such calcu- 
lations in the pelvis unaided. We recognize 


Arrangement V: Isodoses in gamma roentgens 


Per- 


Num- Length Strength Time Mg. 
Source ber (cm.) (mg.) (hr.) Hr. on 
A I 4 20 168 3,360 Tandem 
B 4 4-5 12 (3 each) 168 2,016 42 
8 3 16 (2each) 168 2,688 Needles 
13 48 8,064 58 


Fic. 1. Reproduced, by permission, from Nolan 
and Quimby, Radiology, 1943, 40, 391-402. 


the great advantage of having a dosage 
calculation for each case or group of cases, 
but must await more simplified methods of 
carrying it out or get a physicist to do it 
for us. Two articles have been published 
which have been of help in working out 
these problems: 

(1) Nolan and Quimby? have carried out 
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such a dosage calculation for a combination 
of needles and capsule, the pattern of 
which we supplied them for an early case 
(Fig. 1). Their study shows isodose levels 
throughout the pelvis. In our scheme, the 
15,000 gamma roentgen isodose level capa- 
ble of destroying normal tissue appar- 
ently extends beyond the safe confines 
of the uterus at the level of the inner os 
and there is inadequate dosage at the 
lateral parametria and pelvic side wall. 
We would point out, however, that in 
larger lesions of the cervix, the needles 
will be moved farther out from the central 
applicator, and, when there is parametrial 
extension, will approach the pelvic walls 
and in greater number. The isodose levels 
will be correspondingly changed. This is 
illustrated in: 

(2) Corscaden’s! work (Fig. 2). By means 
of precision stereoscopic roentgenograms, 
he and his co-workers, were able to determine 
accurately the position of needles inserted 
throughout the pelvis in different patterns 
and combinations. In their “ideal distribu- 
tion” plan, they show adequate cancero- 
cidal dosage quite evenly distributed across 
the pelvis. In this distribution, they use 
twenty-two needles and a central capsule 
of 3- 10 mg. tubes in tandem. Their dosage 
in the cervical mass is 11,010.8 gamma 
roentgens, well within safe limits. At the 
pelvic wall 10,803 gamma roentgens. This 
“ideal distribution” is probably approached 
by us in treatment of the larger lesions. 
Corscaden and his co-workers have de- 
liberately placed needles in the lateral 
parametrium in normal tissues. We are a 
little afraid to use so much radiation in 
normal tissues as this plan calls for. 

Studies such as these will make it possible 
for us to turn from the old empiricism, 
trial and error, clinical methods of research, 
to more exact scientific controls. This way 
lies progress. 

RESULTS 


In order to give a picture of our results, 
we have compiled Table 1 from the journals 
in which our reports have been published. 
The first results, published in 1930,° are 
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those using other methods than needles. 
The series covered the years 1921-1925 
and showed 17.4 per cent five year sur- 
vival rate. The second publication, in 
1937,° presents two series and shows an 


IDEAL DISTRIBUTION OF 
RADIUM APPLICATORS 


Obdurator M. 


Nr ae 


« 


5. 


3.2 cm. needle 


6 cm. needle 


( Tandem 


Cervical 


~ 
Lateral pelvic wall at {0,803.{r,y 
Paracervical aren at P _ (4,346.7 


Fic. 2. Diagram to show arrangements of needles to 
deliver apparently adequate radiation to cervix, 
paracervical region and lateral parametrium. Re- 
produced, by permission, from Corscaden, Gus- 
berg and Donlan, Am. J. RoentGENoL. & Rap. 
THERAPY, 1948, 60, 522-534. 


improvement where the ¢ime factor was 
increased from 72-96 hours to 144-168 
hours. The third series, published in 
1940,’ shows good results maintained. 
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The fourth report, in 1945,!* shows results 
in a series where deep roentgen therapy 
was instituted as part of the planned 
treatment. A marked improvement oc- 
curred from 1936 to 1938, as we became 
better acquainted with the reactions of 
deep roentgen therapy in the pelvic tissues. 
The fifth report, published in 1950," 
shows the over-all picture from 1933 to 
1943 with a 40.7 per cent five year relative 
survival rate. 

Today we can report that in the last 321 
consecutive primary cases treated between 
the years 1936 and 1944, there were 146 
five year relative survivals, or 45.5 per 
cent. 


WHY DO WE USE INTERSTITIAL RADIUM IN 
TREATMENT OF CANCER OF THE 
CERVIX? 


This question can best be answered by 
quoting from a paper published by Pitts 
and Waterman’ in January, 1937. In dis- 
cussing the type of needles obtained by 
Pitts after his visit to Donaldson’s clinic 
in London in 1925, they state: “It seemed 
to us that there might be possibilities in 
the use of these needles. It had been shown, 
especially at Regaud’s clinic in Paris, 
that multiple foci of radium widely placed, 
of low intensity with a heavy filtration and 
a long time interval gave excellent results 
both as to the disappearance of the cancer 
cells, and as to the recovery without serious 
damage of the normal cells. It had always 
seemed to us that the logical place to treat 
infiltrating types of cancer such as occur in 
the cervix was in the paracervical and para- 
metrial tissues where the cancer was ad- 
vancing.” 

Results observed in our clinic and re- 
ported at intervals have not disappointed 
us. The good results at first reported have 
been continued and even bettered. With 
the help of the radiophysicists in improving 
distribution of the needles and perhaps with 
improvement in roentgen radiation tech- 
nique, we hope for even better results in the 
future. 
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Publication Year Series Nunbder of Cases Relative Percentage Five-Year Remarks 
Survivals Survivels 
Five-Yeor 
An. J. Obst. & Gyn. 1930 1921-25 93 17 17.4 Intracavitary 
radium. No 
needles used. 
Surr. Gyn. & Obds*. 1937 1926-28 96 27 2861 72-96 hours 
1929-30 77 28 36.3 144-168 hours 
Ar. J. Roent. & Rad. 
Therapy 190 1931-33 124 4 3504 144-168 hours 
Am. J. Obst. & Gyn. 1945 1934—28 177 36.7 ray theravy 
added 
1936-38 109 4g 4.9 Improved 
results 
=.F. Journ. Med. 1950 1932-43 417 170 40.7 
An. Roentgen Ray 
Society 1950 1936-44 321 146 45.5 Today's report 


SUMMARY AND CONCLUSIONS 


We have discussed the “how and why” 
of our treatment of cancer of the cervix 
uteri with interstitial radium, i.e., tech- 
nique, dosage, and results. 

We are of the opinion, from our experi- 
ence, that the method is a valuable one 
and deserves further exploration.* 


George H. Waterman, M.D 
155 Thayer St. 
Providence 6, Rhode Island 
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THE ROLE OF ROENTGEN THERAPY IN 
THE TREATMENT OF CANCER 
OF THE CERVIX UTERI* 


By J. A. DEL REGATO, M.D. 


Director, Penrose Cancer Hospital 


COLORADO SPRINGS, COLORADO 


RAPID study of the physical absorp- 

tion of radiations emanating from 
intrauterine and intravaginal radium appli- 
cators immediately reveals their uneven 
distribution. Once attempts to increase 
the lateral excursion of intravaginal sources 
have been exhausted, the fact remains that 
the limiting factor of this form of treatment 
is the dose absorbed at the midline from 
the variously situated sources—and when 
a prohibitive dose has been administered 
at the point of maximum absorption, the 
dose received by portions of the tumor only 
a few centimeters away is appallingly low. 
Moreover, of necessity, this dose must be 
delivered within a relatively short time, 
thus failing to take full advantage of 
protraction. 

From early experience, it was established 
that with the use of radium alone, only 
those tumors still confined within a narrow 
orbit around the cervix could be controlled 
by internal curietherapy alone. The use- 
fulness of an association of curietherapy 
with external pelvic roentgen irradiation 
has long been accepted, but the actual 
possibilities of adjunctive roentgen therapy 
have been variously understood and 
utilized. Yet our greatest present possibility 
of improvement of results, particularly in 
the treatment of the advanced cases of 
carcinoma of the cervix, lies in the under- 
standing of the role and in the adequate 
utilization of external pelvic roentgen 
irradiation. 

An association of external roentgen 
therapy and internal curietherapy offers 
numerous difficulties and limitations. This 
is true even when the internal and external 
treatments are carried out, as they should 
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be, on the basis of well calculated joint plan 
for each case. But the usefulness of the 
association is further limited or nullified 
when both treatments are carried out inde- 
pendently and when amateurs permit them- 
selves to juggle inexpertly with the serious 
facts involved. 

Often the failures of radiotherapy of 
carcinoma of the cervix are blamed on the 
so-called radioresistance of many of these 
tumors. I would like to refer you to the 
series of 105 consecutive unselected cases 
of carcinoma of the cervix Stage 1 treated 
with radium by Mlle. Baud,! of which 
only 8 died as a consequence of local recur- 
rence; a less expert handling would have 
unquestionably resulted in a greater num- 
ber of “‘radioresistant” cases. Actually, 
this variously defined and widely misused 
word becomes a shield for inadequate 
irradiation and an excuse to introduce 
new, perhaps less successful, forms of 
treatment. 

Failures of radiotherapy are more often 
due to recurrence of the tumor at a point 
of it where the dose administered was 
insufficient within the circumstances of 
the treatment, while the dose received by 
the tumor elsewhere may have been un- 
necessarily high. 

The use of radium with standard tech- 
niques and dosages immediately establishes 
a prohibitive dose at the midline; and ex- 
ternal roentgen therapy is only called 
upon to extend the sphere of usefulness 
beyond that already assured by the use of 
radium. The successful treatment of ad- 
vanced carcinomas of the cervix, under 
these circumstances, is the result of devoted 
effort and careful evaluation of clinical, 
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pathological, physical, and radiobiologic 
facts involved. No other form of treatment 
as applied to any other major form of 
cancer can boast of a percentage of perma- 
nent results as high as that which has been 
obtained by the adequate association of 
external pelvic roentgen therapy and intra- 
cavitary curietherapy in the treatment of 
carcinoma of the cervix. May I refer you 
to the recently published series of 299 
consecutive and unselected cases treated 
at the University of Minnesota, which 
yielded an absolute five year survival rate 
of over 53 per cent, thanks to the coopera- 
tion of an enlightened department of gyne- 
cology and an efficient department of 
radiotherapy.? Yet we continue to read in 
the preamble of many an article that there 
is dissatisfaction with the results obtained 
by radiotherapy in this field. 

In a way, we are also dissatisfied, for 
we would like to see radiotherapy used to 
full advantage everywhere, and to see 
even these results improved upon. The 
advent of supervoltage roentgen therapy 
has made one fact evident: its use has not 
resulted in betterment of the results ob- 
tained by the unskilled, while it permits 
an easier handling of the problems faced, 
and about the same results with lesser 
risks, when radiotherapy is not being 
directed from the sterile atmosphere of the 
operating room. 

The association of curietherapy and 
roentgen therapy implies a short, rather 
intensive, irradiation of the medial struc- 
tures and a contrastingly protracted and 
weak daily irradiation of the lateral parts 
of the tumor as well as of its lymph node 
drainage area. This contributes additional 
difficulties in the evaluation of their com- 
bined effectiveness. Any effort to express 
internal dosage (administered in a few 
days) in gamma roentgens and to com- 
pound it with dosage administered from 
outside (in a period of several weeks) 
fails to acknowledge the importance of the 
time factor in radiobiology; this simple 
arithmetic is often simple artlessness. Inter- 
esting though this exercise may be, the in- 
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formation thus obtained can only be taken 
as rather elastic information which could 
hardly be credited with having the mathe- 
matical precision of scientific fact. More- 
over, we have no knowledge of the dcse 
which within given circumstances of 
accrual, protraction, etc., will with cer- 
tainty result in sterilization of the tumor. 
What we endeavor to do is to keep the 
maximum dose at any point of the irradi- 
ated tissues below levels that experience 
has established as definitely fatal, and 
obviously the size of that dose depends 
greatly upon the intensity of its applica- 
tion; the results obtained will then depend 
on whether or not all parts of the tumor 
have received a minimum dose capable of 
controlling the tumor within the circum- 
stances of the treatment. An expression of 
minimum tumor dose, calculated at any 
point of potential involvement within the 
pelvis, and qualified by the important 
factor of protraction, may, at least, have 
some didactic significance in an analysis 
of results. 

Ideally, radiotherapy of cancer should 
attempt as even a distribution of radiations 
within the irradiated area as is practicable, 
in order to lessen the chances of radio- 
necrosis and increase the probability of 
control of the tumor by means of a smaller 
volume dose. Homogeneity of irradiation 
is not possible but it is best approached, in 
our opinion, when radiotherapy of carci- 
noma of the cervix is considered primarily 
from the point of view of external roentgen 
irradiation and when one thinks of the 
internal radium treatment merely as an 
adjunct intended to compensate for the 
inherent deficiencies of the external ir- 
radiation. When this is done, the external 
irradiation should be undertaken first and 
adapted to the circumstances of the case. 
The size of the fields and the direction of 
the roentgen-ray beams should correspond 
to the symmetric or asymmetric spread of 
the tumor, and the area of maximum dosage 
concentration not necessarily medial but 
sometimes excentric. Irradiation of all 
parts of the tumor as frequently and as 
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evenly as possible should be the guiding 
principle; crossing of the midline by the 
crossfiring beams may be done, but this 
fact must be later reckoned with when the 
internal treatment is given. A protracted 
treatment, preferably over at least eight 
weeks, should be contemplated in order to 
eliminate the complication of irradiation 
sickness and to exploit to a maximum the 
differential effect upon the tumor and the 
normal structures which is enhanced by 
protraction. Carcinoma of the cervix, 
being highly radiosensitive and_ radio- 
curable, requires only a moderate daily 
dosage; an intense daily irradiation is not 
necessary when all parts of the tumor are 
being irradiated frequently. Actually, ex- 
ternal roentgen irradiation alone has con- 
trolled rather advanced cases under favor- 
able circumstances (thin patients), but in 
general the external irradiation with equip- 
ment of 200 kv. is limited by the skin 
tolerance, and its effects more often need 
to be complemented by internal radium 
treatment. Yet, the unfortunate aspect of 
the internal treatment is that it may hit the 
hardest where it is least needed. 

In consideration of the above rationale, 
we have in recent years endeavored to 
associate the external and_ transvaginal 
roentgen therapy in the treatment of these 
tumors. The use of transvaginal roentgen 
therapy instead of radium has, in our 
opinion, as its main advantage the possi- 
bility of more extensive utilization of ex- 
ternal roentgen irradiation which in the 
final analysis is responsible for the control 
of a greater number of cases. Since the 
intensity of the irradiation at the midline 
can be greatly reduced, a smaller propor- 
tion of radionecrotic fistulas results from 
this association. The failures that we con- 
tinue to experience are primarily due to the 
existence of the tumor beyond the confines 
of the pelvis and to our inability to 
administer the necessary minimum tumor 
dose in some cases. 

But whether you use radium or trans- 
vaginal roentgen therapy, whether you 
use supervoltage or ordinary roentgen-ray 
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equipment, your results in the treatment of 
carcinoma of the cervix can only be im- 
proved by your intelligent exploitation of 
external pelvic roentgen irradiation. 


Penrose Cancer Hospital 
Colorado Springs, Colorado 
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DISCUSSION OF PAPERS IN THE SYMPOSIUM 

ON THE TREATMENT OF CANCER OF THE 

CERVIX BY DRS. CORSCADEN AND BUTZ, 

WATERMAN AND RAPHAEL, DEL RE- 
GATO, AND MEIGS* 


Dr. Simeon T. Canrtrit, Seattle, Washing- 
ton. The reason for the necessity of this sym- 
posium on cancer of the cervix was well given 
by Dr. Corscaden, in which he presented to us 
a discrepancy in the results obtainable from 
those more generally obtained. 

With radiation therapy today one should be 
able to salvage 70 to 80 per cent of all Stage 1 
cases, and 40 to $0 per cent of all cases of cancer 
of the cervix, Stages 1 to 1v. That this is not 
generally or universally attained, results from 
as yet an inexperience on the part of the 
therapist, with all the possibilities and agents 
for this therapy, and perhaps as yet a failure to 
understand fully the natural history of the 
disease. 

Dr. Corscaden’s paper likewise very ex- 
cellently emphasizes one of the most important 
agents in the treatment of cancer of the cervix, 
intracavitary radium therapy, and points out 
the non-uniformity of the dose which is neces- 
sarily obtained by that method. 

I have had no experience with interstitial ir- 
radiation in cancer of the cervix; therefore, I 


* The paper which was presented in this symposium by Joe V. 
Meigs, M.D., Vincent Memorial Hospital, Boston, Massachu- 
setts, entitled “The Role of Surgery in the Treatment of Cancer 
of the Cervix Uteri” was the same paper presented in a sym- 
posium on Cancer of the Cervix at the Thirty-second Annual 
Meeting of the American Radium Society, New York, May 25-26, 
1950. The title of this paper was “The Results of Surgical Treat- 
ment of Cancer of the Cervix Uteri” and appears in this JouRNAL, 
May, 1951, 65, 698-708. 
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cannot discuss intelligently Dr. Waterman’s 
paper. I am interested to see that by that 
method he can obtain results comparable to 
those attainable by more conventional means. 

I would be somewhat disturbed, however, if 
I felt that irradiation on a lateral pelvic wall 
in the neighborhood of 12,000 to 14,000 roent- 
gens was widely applied. I would expect that 
it would result in considerable necrosis. 

Dr. del Regato has pointed out the necessity 
of considering external roentgen therapy in its 
full usefulness, and of considering it as only one 
phase of treatment of the over-all disease. Per- 
haps he has reversed the thinking of some of 
us, and places external roentgen irradiation as 
the primary treatment, with intracavitary 
radium irradiation as a supplement. We must 
give him credit for fully outlining the potentials 
of external roentgen therapy, which I believe 
are somewhat neglected by many of us. 

Dr. Meigs is correct in stating that his work 
has stimulated many of us to search for the 
reasons of failure in our own patients. We are 
grateful to him for the objectivity of his ob- 
servations, and it is unquestionably true that 
in these days of surgical advancement the pos- 
sibilities of surgery of cancer of the cervix will 
be explored. As radiotherapists we are pleased 
that they are explored by someone with his skill 
and objective reporting. 

Questions of radiosensitivity radio- 
resistance in cancer of the cervix do remain 
somewhat bafHing. The disease, as a whole, I 
believe, can be placed in the radiosensitive 
group. The number of failures in controlling the 
primary lesion in the cervix should be a good 
index of the radiosensitivity of a particular 
lesion in the cervix, and numerous reports have 
shown that one need not expect a local recur- 
rence or non-control in the cervix in excess of 
5 per cent. 

If this is a general radiobiological effect, then 
why cannot one control it 100 per cent? In any 
biologic medium where there is uniform irradia- 
tion to a point of lethal dose, one does not ex- 
pect to kill all of the particular biological media. 
There will be failure in a very small percentage. 
That percentage will be less in the higher dose, 
but it is practically impossible to kill all of any 
type biological media. 

Radiosensitivity is not to be confused with 
radiocurability. The form in which the growth 
has taken place, its relationship with normal 
tissue, are factors which deter us from adding 
to a very effective dose in certain locations. We 
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are grateful to Dr. Meigs for pointing out some 
of the discrepancies in our thinking about the 
pathologic anatomy of cancer of the cervix. We 
are particularly interested in his report of re- 
sults, and more so in those non-irradiated cases, 
of which there were 48 with a lymph node 
deposition found in approximately 15 per cent. 
Of these, he had 36 Stage 1 cases, of whom 32 
are living for five years, or a survival in that 
group (small but significant) of 88 per cent. He 
had only 12 Stage 1 cases, which were not ir- 
radiated. Eight of those patients are living. In- 
deed, these are excellent results, and we shall 
look forward to his later reports. 

Of the irradiated group, Stage 1, 15 cases, it 
is interesting to deduce that without his sub- 
sequent surgery he would have had a survival 
of 47 per cent, which was raised to 80 per cent 
by surgery; in Stage 11 cases without surgery he 
would have had a survival rate of 16 per cent, 
which was raised to $0 per cent by surgery. 

I shall not carry my discussion further. Again 
we are grateful to Dr. Meigs for his report. 


Dr. Epwin C. Ernst, St. Louis, Missouri. 
We owe much to the enthusiasm of Dr. Meigs 
for his stimulating influence in the development 
of improved surgical and radiation therapy 
techniques in the treatment of cancer of the 
cervix. 

Dr. del Regato’s introductory remarks refer- 
ring to radium applicator gadgets are very 
timely; but, I wish to add that, in my experi- 
ence, we need more such irradiation gadgets and 
better ones in the management of pelvic lesions. 

Those radiologists who were privileged to 
visit Europe last year must have realized, as I 
have, that we in the United States could, with 
profit, give greater individual attention to the 
physical and technical application procedures 
of radiation therapy. 

We wish to further agree with our moderator 
that in the future increased consideration is due 
the external type of roentgen irradiation of 
uterine malignancies complementing the use of 
cross-fire radium in obtaining more effective 
distant glandular lethal effects. 

Perhaps the method of transvaginal roentgen 
therapy could be improved, along the lines de- 
veloped by Dr. Erskine, increasing the lateral 
wall distribution of the irradiation fields within 
the pelvic vault. At present this field of ir- 
radiation is limited to a selected group of cases, 
depending upon the width of the vaginal vault 
to accommodate relatively large cones. 
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Dr. Meigs has repeatedly called our attention 
to the importance of the lateral and posterior 
lymph nodes and their wide anatomical dis- 
tribution in the pelvis in cancer of the cervix. 
As a result, our interest has been stimulated at 
the Barnard Free Skin and Cancer Hospital to 
the extent that in 1944 we initiated clinical re- 
search studies in the direction of developing a 
combination of methods for increasing the 
radium dose to the external and lateral walls of 
the pelvis. 

I should also mention that in the past several 
years we have been disturbed, reviewing so 
many postoperative recurrent cases of cancer. 
We, therefore, agree with Dr. Meigs, that no 
doubt many of his statements in the past have 
been misinterpreted, with the result that the 
simple type of hysterectomy procedures have 
replaced irradiation methods in the treatment 
of cervical cancers, although the operative 
technique was of the average hysterectomy 
type and less radical than the method he has 
been proposing. 

For example, quoting from Dr. Meigs’ recent 
article, “There are two reasons for avoiding 
surgery in the early stages; but it is the ob- 
servation of the author that unless the surgeon 
acquaints himself with the operation, he should 
rely upon irradiation methods. This is not the 
time to advise surgery to all who have this 
disease. It has been done with excellent results, 
but this tranquillity will end in disaster unless 
thought and care are put into the selection of 
cases (and especially the selection of the opera- 
tor). For the time being, however, until a very 
large series has been reported, we must all 
definitely advocate the use of radium and X-ray 
as a treatment of this disease.” 

I also believe that we should not compare 
statistical five year results between radiation 
therapy and surgery when the special selection 
of cases is limited to only the surgical groups. 
Dr. Meigs made such a special limitation of 
cases, if and when suitable for operative pro- 
cedures. Most of the roentgen-ray and radium 
statistics referred to included all cases ir- 
radiated in Stage 1. 

With reference to Dr. Corscaden’s remarks, I 
agree with him that in selected cases, trans- 
vaginal roentgen therapy, radon implants, or 
the use of radium needles, may be the preferred 
treatment of choice. In many cases, perhaps a 
combination of all of these procedures may 
prove beneficial. I also agree with Dr. Corscaden 
that alteration in the position of loose radium 
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capsules, when gauze or rubber-packed within 
the pelvic vault, may shift their original loca- 
tion for as much as § cm. 

When the cervical os is found to be extremely 
mobile, or if the lesion is of the large cauliflower 
or nodular type of growth, it is usually difficult 
to accurately apply radium. When pelvic 
roentgenograms are obtained, after applying 
radium in these cases, marked changes in the 
position of the various capsules is the usual ob- 
servation. In fact, at the cancer and radiological 
meetings in Europe this summer, I ventured 
this prognostication; namely, that at our next 
International Congress meeting in 1953 in 
Copenhagen, the use of loose radium capsules 
in the treatment of cancer of the cervix, with 
few exceptions, would be considered an obsolete 
procedure. 

However, I disagree with Dr. Corscaden that 
the single unit type of radium applicator, incor- 
porated with expanding colpostats, in which he 
quotes, “It forces the uterus into a retroverted 
position in which the corpus falls posteriorly 
and the cervix down and forward, and thereby 
reduces the dose received by the paracervical 
tissues.”” Perhaps he does not quite understand 
the mechanical advantages of a single unit type 
of radium applicator. When the vaginal radium 
colpostats (six in number) are expanded, and 
the attached cervical stem is within the uterine 
canal, to a large extent, deformities of the 
uterine position and cervical os displacements 
are corrected and brought within the radiation 
beams of the multiple radium sources, at a safe 
distance from the rectum and bladder. Rarely 
have we failed to correct the average de- 
formities when all of the radium sources were 
applied as a unit. The radiation beam does not 
“bend around” the corner and irradiate a 
distant lymph node on the bias. By means of a 
single radium unit applicator, you are able to 
concentrate the radiations reaching the pri- 
mary lesion, parametrium at point “A” and 
distant pelvic glands at point “B,” and with a 
minimum amount of excessive dosage to the 
bladder, rectum, and other normal structures. 


Dr. Axe. N. Arneson, St. Louis, Missouri. 
It has been my pleasure to read all but one of 
the papers presented here today. Many points 
would make interesting discussion, but the time 
allotted for that purpose necessitates that em- 
phasis be made upon only a few items. 

I would like to take the prerogative of con- 
sidering Dr. Waterman one of my teachers. 
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That does not place him in an ancient category, 
because it was only in 1936, that, in visiting at 
Providence, I received my first lesson in the use 
of radium needles. It was made to look simple. 
Dr. Waterman sat on a stool facing the patient, 
and held in his hand a forceps grasping a needle 
which he started in the general direction of the 
patient. Being a courteous gentleman he then 
turned to discuss the procedure with his 
audience while the needle was thrust into posi- 
tion. Of course the procedure is not that simple, 
and requires careful planning, but the emphasis 
that he and Dr. Corscaden have made upon use 
of low intensity irradiation is an important 
factor in determining success or failure for those 
who attempt to follow similar methods of treat- 
ment. 

Dr. Corscaden made brief mention of the use 
of sponge rubber as a vaginal applicator. To the 
best of my knowledge that method was used 
first by the late Dr. John T Murphy of Toledo. 
There are definite advantages to be gained by 
using sponge rubber that include adaptability 
to all lesions, and the fact that radium tubes 
will be held in a fixed position throughout the 
period of irradiation. Disadvantages are due to 
compressibility which eliminates any known 
and fixed distance between radium and mucous 
membrane, and to the fact that some patients 
show sensitivity to rubber. 

During the past year, however, we have 
treated most of our patients with a modified 
type of Manchester ovoid devised by Fletcher. 
The dose in milligram hours has been made 
greater than for sponge rubber applicators, but 
as Dr. Corscaden stated, any rigid applicator 
of that type is apt to roll around in the vaginal 
fornices. 

Dr. Meigs has presented a very important 
paper. The survival of 59 patients among his 
total group of 75 is a most significant result. 
Furthermore, the fact that 4 patients of the 14 
with proved lymph node metastases are alive 
and well at the end of five years presents evi- 
dence of the effectiveness of surgical treatment. 
At the same time Dr. Meigs’ paper brings forth 
immediately the fact that lymph node involve- 
ment is the critical factor in determining prog- 
nosis. 

It is important that we have knowledge of 
the incidence of lymph node involvement. In 
Dr. Meigs’ paper I could not find reference to 
the incidence of involvement in Stage I cases, 
but he may be able to give us that in per- 
centages. For his Stage 11 patients the in- 
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cidence was almost 1 out of every 3 patients, 
and, as a consequence, his survival rate in that 
group fell to 62 per cent. Bonney found 40 of 
every 100 patients had positive lymph nodes, 
and stated that irradiation must cure more than 
60 per cent of operable patients to prove that 
anything more than control of the local lesion 
is accomplished by that method. Taussig had 
an incidence of 33 per cent positive lymph 
nodes, and Morton a value of approximately 
40 per cent. In the work done with radioactive 
gold by Allen, Sherman, and Bonebrake about 
2 of 10 patients in Stage 1 have had positive 
lymph nodes. 

Among patients treated by irradiation there 
is no proof of lymph node status for each in- 
dividual. Comparison with surgical results is 
not easily made due to the selection exercised in 
choosing patients for radical hysterectomy. If 
we can assume that something less than 30 per 
cent of Stage 1 patients have positive nodes, 
then irradiation results in excess of 75 per cent 
are required for proof that lymph node me- 
tastases can be controlled by that method. The 
problem is more complex for Stage 11 patients 
since the League of Nations or International 
Classification includes lesions extending to the 
pelvic wall and involving the upper two-thirds 
of the vagina. Some patients in that group are, 
therefore, outside the generally accepted limits 
of operability. It has been assumed that at least 
half of the patients falling into Stage 11 have 
positive nodes. Survival rates in excess of 50 
per cent are not unusual for irradiation results 
in that group, but we are left with only indirect 
evidence that irradiation will control lymphatic 
dispersions. Keeping in mind the assumed in- 
cidence that has been given for lymph node 
metastases, it should be noted that in Dr. 
Meigs’ entire group of 155 patients treated by 
radical hysterectomy or by iliaclymphotectomy, 
only 33, or 21.3 per cent had positive nodes. I 
would like his opinion if that means there 
should be revision in our general assumption as 
to the incidence of lymph node involvement. 

One other point I should like to touch upon 
briefly is in relation to the extremely interesting 
findings among patients treated by both sur- 
gery and irradiation. Dr. Meigs stated the two 
methods do not mix well, and that point should 
be emphasized. Of particular interest, however, 
is the fact that he gave preoperative irradiation 
to a number of patients presenting for the most 
part everting or exfoliative types of tumor. The 
specific reason for that procedure was to de- 
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crease risk of spill or contamination at opera- 
tion. Among the 27 patients so treated, 7, or 26 
per cent had positive lymph nodes. The remain- 
ing 48 patients received no preoperative treat- 
ment and represented those with infiltrating or 
cratered types of tumors. Of that number only 
7, or about 1§ per cent, had positive lymph 
nodes. The end results for the exfoliative types 
receiving preoperative irradiation were inferior 
due, presumably, to the greater incidence of 
lymph node involvement. 

That result is in contrast to our own experi- 
ence. Patients have been classified according to 
gross appearance of the lesion into everting, in- 
filtrating, and cratered forms. It is assumed 
that the cratered lesion is usually a descendant 
of the everting type. In Stage 1 cases it is 
difficult to demonstrate any marked difference 
in prognosis for the various gross forms. In 
Stage 11, however, about three-fourths of the 
everting types have been found to be alive and 
well at the end of five years. The value for in- 
filtrating forms is of the order of only 20 per 
cent. The average result for all patients in 
Stage 11 treated radiologically is 54 per cent. 
These data indicate that everting types are less 
apt to metastasize, and yet Dr. Meigs found a 
higher rate of dispersion for those forms. It is 
a most interesting problem and I hope Dr. 
Meigs will elaborate upon his explanation of 
that question. 


Dr. Corscaven (closing). I have only one 
thought to emphasize, that is that if external 
irradiation and intravagainal radium or trans- 
vaginal roentgen irradiation are employed, they 
should all be given as a unit and not in a mere 
supplementary manner. It is bad practice for 
some surgeon to insert radium and then pass 
the case over to a radiologist for some roentgen 
therapy. 

If radiation is going to be used, the total dose 
delivered to various points must be calculated. 
One cannot vaguely add gamma roentgens from 
radium to roentgens from external roentgen 
irradiation. 


Dr. pet Recaro (closing). I am most grate- 
ful to the participants in the symposium for dis- 
cussing this important subject. We have been 
privileged, in particular, to hear Dr. Meigs’ 
original, clear and honest presentation of his 
rationale and results. May we now take ad- 
vantage of the occasion to review our differ- 
ences. In the first place, re-emphasis by the 
surgeon on the treatment of early cases should 
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not cloud this fact: in the treatment of mod- 
erately advanced and late cases, adequate 
radiotherapy has for years salvaged a much 
greater number of patients than it is possible to 
salvage, by surgery or radiotherapy, from a 
smaller group of selected early cases. 

We appreciate the fact that carcinomas of 
the cervix metastasize to variously situated 
groups of lymph nodes within the pelvis, but we 
do not agree that the placement of metal clips 
and the taking of a roentgenogram of the pelvis 
“will surprise the radiologist” as to the location 
of metastases; knowledge of the topographic 
distribution of metastases and their superficial 
projection is absolutely indispensable to those 
attempting to treat this disease and should be a 
natural consequence of their acquaintance with 
the anatomy of the region, with the lymphatic 
drainage of the cervix, and with the gross 
pathology of these tumors. May we point to the 
fact that the taking of routine roentgenograms 
of patients with metal markers may lead to 
errors depending on the centering of the beam 
of rays and the thickness of the patients. But 
that the surgeon may recognize the areas ot 
lymphatic involvement is no certainty that he 
may treat them effectively. Of the 75 selected 
cases reported by Dr. Meigs, 14 had metastatic 
nodes and of those, only 4 are still living. We do 
not agree with the statement that radiotherapy 
“ds ineffective against nodal involvement”; we 
have definite proof that less radiosensitive 
metastatic carcinomatous nodes of the neck and 
axilla can be sterilized by adequate irradiation, 
and there is indirect proof that such may also 
be the case in the pelvis; yet, that we cannot 
make a categoric statement on the positive side 
of this question does not authorize a categoric 
statement to the contrary. In the extempo- 
raneous presentation of his paper Dr. Meigs 
expressed difficulty in understanding the results 
reported from certain radiotherapeutic clinics 
in the treatment of the more advanced cases of 
carcinoma of the cervix; he explained his in- 
credulity on the basis of the large percentage 
of metastases found by him in these cases and 
of his basic assumption that radiotherapy 
cannot sterilize metastatic nodes. A different 
reasoning might lead us to the conclusion that, 
on the basis of Dr. Meigs’ findings, there is little 
doubt that radiotherapeutic clinics, treating all 
cases without selection by means of adequate 
radiotherapy, must be curing a certain number 
of cases of carcinoma of the cervix that are ac- 
companied by pelvic metastases. 
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Dr. Meigs seems sincerely impressed with 
the idea that a rather large proportion of 
carcinomas of the cervix are “radioresistant,” 
hence not curable by radiotherapy; irrespective 
of semantic differences in the use of the word 
“radioresistant”’ but with all due respect to Drs. 
Warren, Glucksmann and Graham, there is 
nothing resulting from their very worthy en- 
deavors that would permit us to predict that a 
given carcinoma will not be cured by means of 
irradiation. In the specific case of carcinomas 
of the cervix, with only minor variations in rela- 
tive radiosensitivity, the word “‘radioresistant”’ 
does not apply, in our opinion, in any case. 
Failures of radiotherapy of carcinoma of the 
cervix can often be explained on the basis of 
inadequate distribution of radiation throughout 
the neoplastic area (excessive or insufficient 
dosage at some point), inexact appraisal of the 
extent of the tumor, improper utilization of 
protraction to compensate for the extent of the 
tumor, etc. But, were we to accept the pos- 
sibility that some of the failures are due to 
biologic resistance, we must also admit that 
such cases would be few; it would not be pos- 
sible otherwise to treat 105 consecutive cases 
with radium and have only 8 patients die as a 
consequence of local recurrence. 

We had learned through previous reports 
from Boston that an interesting experiment 
was being carried out by Dr. Meigs and his 
associates: it consisted in starting with radio- 
therapy and then in some cases deciding, on the 
basis of vaginal smears, that such treatment 
was to be discontinued in favor of surgery. This 
procedure probably explains the cases reported 
which were diversely irradiated preoperatively. 
Twenty-seven of Dr. Meigs’ cases received 
some preoperative irradiation; 19 of these are 
living, and 9 among those living were found not 
to have residual tumor at the time of operation; 
unintentional though these radiotherapeutic 
successes may have been, we question that these 
9 cases should be credited to the operative pro- 
cedure. 

Since irradiation injuries are often invoked as 
an argument in favor of surgery, the report of 
IO ureterovaginal fistulas resulting from the 
operation of 75 selected cases is of special in- 
terest; it is to Dr. Meigs’ credit that he has not 
tried to minimize the importance of this com- 
plication and that he has told us that a certain 
number of fistulas is, at best, unavoidable; we 
are grateful for his statement that fistulas de- 
veloped twice as frequently in the patients who 
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received no preoperative irradiation than in 
the group that did. 

Finally, we wish to emphasize the fact that 
much of the thinking and discussion in this 
symposium has been dominated by the pri- 
mary consideration of internal radium therapy, 
that external roentgen irradiation is often given 
little thought, that multiple factors are involved 
in the concept of adequate radiotherapy not 
just the administration of a given dose, and 
that in the appraisal of results of treatment in a 
series of highly selected cases one cannot gen- 
eralize any more in surgery than one can in 
radiotherapy. 


Dr. Meigs (closing). Sixteen per cent of the 
Stage 1 cases had positive nodes. As to the pro- 
liferative and invasive growths and the extent 
of the disease, the ones that had the roentgen 
ray and radium were the ones that appeared to 
me to be proliferative. The ones that were in- 
vasive were Stage I invasive types. I don’t have 
many of them. I don’t know why the lymph 
node study came out that way. All I can say 
is that that is the way it happened. I can’t 
answer your question. I would think as you do, 
that without any question it should be the in- 
vasive ones that should have nodes. At the 
present time we feel that we do not want to 
use radium and roentgen treatment in the pre- 
operative treatment of these patients because 
there occurs a hard, firm, scarred pelvis after 
the combination with surgery. You can almost 
tell in the office, by the feel of the pelvis, that 
roentgen radiation and radium have been com- 
bined. This reaction lasts from one to four 
years. It seems to me that what irradiation does 
to tissue is disadvantageous as far as surgery 1s 
concerned. 

Dr. del Regato, I think you and I are in 
agreement on most of these things. I have no 
blind brief for surgery. If I were to show you 
that surgery was definitely better than irradia- 
tion, you would have no brief for irradiation. 
The best 100 cases of Victor Bonney’s showed a 
10 per cent mortality. The 100 cases that I am 
going to present in June have had no mortality. 
I have a distinct advantage. I think the cure of 
4 out of 14 patients with positive nodes means 
a lot. The patients you operate upon do ex- 
tremely well, and they are grateful, and some 
of them who have had full irradiation will tell 
you that the irradiation was more of a burden 
to them than the surgery. There is no absolute 
choice at the moment. We have to do what we 
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think is best. I enjoy the privilege of being able 
to do surgery to prove its value one way or the 
other. 

I would like to say something that has not 
been discussed and that is that it is absolutely 
inexcusable for us to have such advanced 
cancers of the cervix in these days. We have 
means of making diagnoses. Surely the history 
is important; but you can have cancer without 
a single symptom or sign. I used to feel badly 
about general practitioners sending me a cancer 
of the cervix saying, “How can they overlook 
it?’ Yet I have had cancers in my days that 
were difficult; | have taken them out and looked 
at them, and couldn’t see the disease. You can’t 
blame anyone who misses the very, very early 
ones. 

If we gynecologists or surgeons or medical 
men, or anyone else, will use the tools we have, 
we will really do more than all the irradiation 
and all the surgery in the world will do. We have 
the vaginal smear. Unfortunately, it isn’t avail- 
able throughout this great country of ours, and 
it should be. We are making an attempt to set 
up a practical procedure. After technicians and 
pathologists have been trained in this method 
other centers will be set up throughout the 
country, gradually spreading the gospel of this 
particular diagnostic means. 
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Dr. Maurice Fremont-Smith, one of my 
colleagues—a medical man with a very good 
diagnostic and therapeutic practice—had 300 
consecutive patients upon whom he did vaginal 
smears. He picked up § cancers of the cervix, 
I have operated upon them and they were so 
early that I am sure they will live. None had 
positive nodes. He is a medical specialist and he 
has done wonderfully with vaginal smears. 

In addition to that, if we can’t teach the 
medical man, the practitioner, the gynecologist 
and the surgeon to look at the cervix to see 
whether there is any abnormal epithelium, what 
can we do? There is the colposcope, a clumsy, 
bifocal microscope that is hard to use; but still, 
if it were usable everywhere, we would pick up 
these lesions. There is no reason in the world 
why men can’t take biopsies in their office. It 
is very simple to get a little punch and pick off 
a little piece and send it to the laboratory. You 
can pick up cancers that way. Biopsy plus the 
smear is almost 100 per cent accurate. 

All our talk about treating advanced disease 
is all right, but it isn’t the point. The point of 
a meeting like this—the point of talking about 
cancer of the cervix—is to sell to every doctor 
in this country the idea that he can make the 
diagnosis of cancer of the cervix so early that 
any one of us can cure it in any way we wish to 
try. 
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TREATMENT OF CARCINOMA OF THE CERVIX UTERI 


ISODOSE SURFACES IN CASES TREATED WITH PARAMETRIAL 
NEEDLES AND INTRACERVICAL 


By RUSSELL L. NICHOLS, M.D., and JAMES W. J. CARPENDER, M.D. 


CHICAGO, ILLINOIS 


I. INTRODUCTION 


UMEROUS authors have studied the 

dose distribution within the pelvis 
resulting from radium application for carci- 
noma of the cervix uteri. The majority of 
these determinations have been based on 
calculations of dose, while a few have been 
by actual measurement of either dummy 
set-up or even measurements in vivo. The 
measurements have been made with small 
ionization chambers and more recently 
with scintillation counters. | 

Notable among the calculations of dose 
are the studies of Mayneord and Hone- 
burne.‘ Using a dose calculator of their own 
design to simplify the geometry of the 
problem, they were able to sum up the 
individual dose contribution to any point 
in the pelvis of ideally placed Stockholm 
boxes and intrauterine tandem. They pub- 
lished detailed isodose curves at several 
planes and demonstrated the isodose sur- 
faces generated by such an_ idealized 
placement of radiation sources. 

Sandler’? reproduced the actual position 
of radium boxes and intracervical tandem 
as seen in 90° roentgenograms in one actual 
case. He calculated and published the 5,000 
r gamma isodose surface for this case and 
for 2 hypothetical cases. On the basis of 
this and previous investigations, he con- 
cluded that asymmetrical dose distribution 
was the rule rather than the exception and 
that follow-up external irradiation should 
be planned with knowledge of the nature 
and degree of this asymmetry. 

More recently Lederman and Lamerton* 
have reconstructed the position of radium 
sources in actual cases treated with intrau- 
terine tandem and vaginal boxes; then, 


employing a dose finder similar to that used 
by Mayneord and Honeyburne, they have 
calculated and modeled the isodose sur- 
faces that resulted in a single case. They 
have also prepared isodose surfaces based 
on 2 theoretical cases. On the basis of this 
experience, they have devised a more 
simplified method of dose calculation, 
using a “contour projector” whereby an 
approximation of the dose throughout the 
pelvis is accomplished. Winternitz,'® work- 
ing with the dose determinations of Leder- 
man and Lamerton, has made suggestions 
concerning the planning of subsequent 
external irradiation on the basis of the 
dose pattern produced by the intracavitary 
radium therapy. 

Nolan and Quimby’ have made extensive 
dose calculations in two planes at right 
angles for several idealized distributions of 
interstitial needles and intracervical tan- 
dem. They have compared the dose distri- 
bution achieved by parametrial needles 
with the dose distribution achieved by 
other methods of radium application as 
calculated by previous investigators. Their 
figures demonstrate surprisingly little dif- 
ference in the dose distribution between the 
several radically different methods of 
radium application. However, the ratio of 
dosage at the lymph nodes of the pelvic 
wall versus the dose at the paracervical 
triangle is slightly improved, both by use 
of the Manchester ovoids and by use of 
interstitial parametrial needles. Corscaden 
et al. have attempted to improve the ratio 
of the dose reaching the pelvic wall by 
varying the distribution and number of 
parametrial sources. Detailed studies of 
several cases have been made, using the 


* From the Section of Radiology, The University of Chicago, Chicago, Illinois. Presented at the Fifty-first Annual Meeting, American 


Roentgen Ray Society, St. Louis, Mo., Sept. 26-29, 1950. 


+ The work reported in this paper was supported by a Research Grant from the United States Public Health Service. 
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precision stereoscope to localize the position 
of the needles. Calculation of dose has then 
been carried out on the basis of the Pater- 
son-Parker tables and on the basis of the 
dosage table for linear sources according to 
Quimby. They claim that in an actual case 
they have been able to achieve a dosage of 
9,557 r gamma to the cervical mass while 
the nodes of the pelvic wall received 5,663.1 
r gamma at the right side and 5§,924 r 
gamma at the left side. 


II. PURPOSE 


The following presentation is a study of 
the use of low intensity interstitial radium 
needles and intracervical tandem for the 
treatment of carcinoma of the cervix, 
based on the work of Pitts and Water- 
and Waterman and Di Leone."” 
We have felt that, while theoretical radi- 
ation distribution by the method of the 
above authors offered many advantages, 
such distribution was infrequently achieved 
in fact. Therefore, we planned to investi- 
gate by the most precise method available 
the placement pattern of radium needles in 
a series of unselected cases of cervical 
cancer treated by parametrial needles and 
intracervical tandem. Having once estab- 
lished the position of the needles, the study 
‘was to be continued by determination of 
multiple isodose surfaces throughout these 
pelves. After the establishment of the 
important isodose surfaces, clinical correla- 
tion would be attempted. 


III. METHOD 


Unselected cases treated for carcinoma 
of the cervix by the staff of The University 
of Chicago Lying-In Hospital were studied. 
The application of radium, surgery and 
subsequent care were directed and carried 
out by the gynecology staff. After place- 
ment of the radium needles, roentgeno- 
grams of the pelvis were made using the 
method of orthographic pelvimetry.* By 
this method films of the pelvis are made at 


* The development of the pelvimetric method used in these 
calculations was aided by a grant from the State of Illinois De- 
partment of Public Health. 
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axes of g0° without moving the patient 
between exposures. The geometric rela- 
tionship of the two films is read directly 
from the roentgen-ray table at the time of 
filming. Tracings of the pelvis and radium 
needles in true size may then be made, 
using the linkage pantograph to correct for 
divergent and angular distortion. The 
needles were identified by their displace- 
ment in the one common dimension—i.e., 
in the cephalocaudad dimension—and by 
their positions as seen in stereoscopic views. 
On the basis of studies carried out for 
pelvimetry, we believe that the position of 
the radium needles at the time of filming 
can be reproduced to within 2 mm. In 
several of the cases films were made during 
and at the end of the application of radium. 
The movement of radium needles within 
the pelvis was slight. 

The position of these several radium 
needles was then reproduced on a dose 
calculator similar to that originally used 
by Mayneord and Honeyburne. The dose 
calculator (Fig. 1) was constructed with 
seven separate elements, each of which 
reproduced the position within the pelvis 
of a single radium source. The yoke of each 
element holds a full size reproduction of the 
isodose curves of a single radium needle. 
Seven pointers simultaneously locate iden- 
tical points within the pelvis relative to 
the radium sources. The isodose curves for 
the single linear sources, as used on this 
dose calculator, were derived from the 
tables and monograms as presented by 
Wolf and from the tables of Quimby.® 
Films of the single radium sources lying in 


Fic. 1. Radium dose calculator. 
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Fic. 2. (4) Isodose curve engraved on plexiglass for 
radium tube, 15 mm. active length, 15 mg. con- 
tent, 1 mm. Pt. (2) Radioautograph of 15 mg. 
tube made with adlux film in presdwood. 


a presdwood phantom were made, using 
adlux film. These films confirm the general 
shape of the dose curves which were used. 
The isodose curves were engraved on plexi- 
glass sheets (Fig. 2) which could be 
mounted and rotated in each element of 
the dose calculator. Rotation of the isodose 
curve on the axis of the source generates 
isodose surfaces in space. 

Calculations were then made by rotating 
each isodose curve to contact the pointer 
and reading the contributions of each 
separate element to the point within the 
pelvis designated by the pointer. The total 
dose to this point was then obtained by 
adding the contributions of each separate 
source. Other points in the pelvis were 
treated in a similar manner, merely moving 
the pointer to the pelvic locus to be calcu- 
lated. 

Systematic determinations were carried 
out at planes separated by 1 cm. At each 
plane, determinations were made at points 
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separated by 1 cm. After completions of 
these determinations, isodose curves were 
drawn in actual size. Reproductions of each 
plane were then engraved on plexiglass and 
edge lighted, so that the isodose curves 
could be viewed in three dimensions, 
producing the effect of multiple isodose 
surfaces, one within the other. The accurate 
position of these isodose surfaces within 
the pelvis was also shown. 


IV. CASES 


In all, 7 cases were worked up in detail. 
Four of these cases will be presented here. 


Case 1. A. R. (Unit No. 439485), aged fifty- 
four—para IT (Fig. 3). 

June, 1948: Onset of increasing vaginal dis 
charge. 

August, 1948: Examination reveals a cauli 
flower tumor replacing cervix, diagnosed as 
carcinoma of cervix—Stage 1. Biopsy reveals 
squamous cell carcinoma, spinal type. Radium 
insertion August 16, 48 mg. for 168 hr.=8,064 
mg. hr. 

October, 1948: External irradiation—1,988 
r/D midline in twenty-nine days through four 
10 by 15 cm. portals, spaced 3 cm. apart— 
2,175 r/D to each portal. 

February, 1949: Lymphadenectomy; pelvis 
is free; no recurrence found. 

April, 1950: Patient asymptomatic; no evi- 
dence of recurrence. 

Comment: 

1. The pattern of dosage is well centered in 
the pelvis but takes the shape of a prolate 
spheroid with its long axis parallel with and 
almost in the midline of pelvis. There is no 
tendency for the isodose lines to reach out into 
the parametria. 

2. The nodes of the pelvic wall are at the 
very margin of the carcinocidal field (including 
external irradiation). 

3. The deep subinguinal nodes and the 
anterior extremity of the external iliac chain 
fall outside the carcinocidal zone. 


Active 
mg. Pt, mm. length, mm. 
A, B 10 1.0 15 
1 through 4 3 0.5 40 
5 through 12 2 0.5 30 


Case 1. Mrs. F. H. (Unit No. 423828), 
aged thirty-five—para II (Fig. 4). 
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Fic. 3. Isodose curves at 1,000, 3,000, 7,000 and 15,000 r gamma in Case I. 
Interstitial radium needles, 8,064 mg. hr. 
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Fic. 4. Isodose curves at 1,000, 3,000, 7,000 and 15,000 r gamma in Case 11. 
Interstitial radium needles, 6,148 mg. hr. 
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January, 1948: Two week history of profuse 
vaginal discharge and backache. Examination 
reveals fungating carcinoma of cervix with 
induration of the vaginal wall on the left— 
Stage 11. Biopsy reveals squamous cell carci- 
noma. Radium insertion—s3 mg. for 116 
hours=6,148 mg. hr. 


\ 
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Comment: 

1. The carcinocidal zone is pushed far back 
in the pelvis, leaving much of the vaginal wall 
in a low dose area. 

2. The area of highest dose level has been 
pressed back upon sigmoid and _ evidently 
close to terminal ileum. 


Fic. 5. Isodose curves at 1,000, 3,000, 7,000 and 15,000 r gamma in Case 111. 
Interstitial radium needles, 6,018 mg. hr. 


February, 1948: External irradiation ad- 
ministered elsewhere, probably less than 2,000 
r/D mid-plane in forty-five days through large 
anterior and posterior portals. 

August, 1948: Recurrence of carcinoma in 
anterior vaginal wall. Treated by panhysterec- 
tomy and removal of upper two-thirds of 
vagina. 

October, 1949: Intestinal obstruction; ileo- 
vesical fistula; sigmoid vesical fistula—believed 
due to post-irradiation damage. Treated surgi- 
cally by resection of distal 20 cm. of ileum, ileo- 
colostomy, closure of fistulae, and transverse 
colostomy. 

January, 1950: Closure of colostomy. 

April, 1950: No evidence of recurrence. 


me on Active 
A 15 1.0 15 
B 10 1.0 15 
3 0.5 40 
1-3-4-6-8-g-1 1-12 2 0.5 30 
Case 1. Mrs. R. A. (Unit No. 421532), 


aged forty-two—para II (Fig. 5). 

December, 1947 to January, 1948: Irregu- 
larity of menses for one year (?). Examination 
reveals a raised plaque, 2 by 2 cm., on the 
anterior cervical lip—Stage 1. Biopsy reveals 
atypical squamous carcinoma. 

February, 1948: Radium insertion (Feb. 10) 
—63 mg. forgs.s hr. 6,018 mg. hr. No external 
radiation applied. 
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July, 1948: Cervix clean, no evidence of 
neoplasm. 

August, 1950: Patient asymptomatic, no 
bladder or bowel distress. 

Comment: 

1. Radiation center is placed far back and to 
the right. 

2. The left pelvic wall nodes and both deep 
inguinal groups of nodes lie outside the carci- 
nocidal boundary. 
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posterior cervical lips with induration of left 
adnexa—Stage I. 

October 1, 1948: Radium insertion—48 mg. 
for 156 hr.=7,488 mg. hr. 

November, 1948: Proctoscopy because of 
severe diarrhea reveals coarse, granular bleed- 
ing mucosa. Barium enema reveals narrowing 
at sigmoid. 

February, 1949: External irradiation—2,000 
r/D mid-plane, 10 by 15 cm. portals. 


MF-ZERO PLANE 


MF-ICM 


MF-4CM 
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Fic. 6. Isodose curves at 1,000, 3,000, 7,000 and 15,000 r gamma in Case Iv. 
Interstitial radium needles, 7,488 mg. hr. 


3. The cervix is at the very lower margin of 
the carcinocidal boundary. 


Active 
Pt, mm. length, mm. 
A 15 1.0 15 
B,C 10 1.0 15 
1-6-7-10 3 0.5 40 
2-3-4-5-8-g-I 1-12 2 aig 30 


Case iv. Mrs. M. F. (Unit No. 159341), 
aged forty-four—para V (Fig. 6). 

September, 1948: Foul, brown, vaginal dis- 
charge for three weeks. Examination reveals a 
cauliflower-like growth involving anterior and 


March, 1949: Sudden onset of respiratory 
distress, March 25. 

Died April 1, 1949: Autopsy reveals metas- 
tases to perigastric lymph nodes, lung, liver, 
kidney, heart. Healing irradiation ulcer of 
rectal mucosa 7 cm. above anal border. 

Comment: 

1. The carcinocidal boundary probably did 
not reach the lateral pelvic wall lymph nodes 
on either side and fell far short of the deep 
subinguinal lymph nodes (including external 
irradiation). 

2. The rectal changes were probably due to 
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the group of needles 2-6-8-g9 which lie far 
posteriorly, adjacent to the rectum. 


Active 
Pt, mm. length, mm. 
A, B 10 1.0 15 
1 through 4 3 0.5 40 
5 through 12 2 0.5 30 


V. CONCLUSIONS 


(1) The following deficiencies appear in 

the dose distribution of these cases: 

(a) The area of highest dosage lies well above the 
cervix uteri, probably near the center of 
uterine body. 

(b) The zone of carcinocidal effect is frequently 
misplaced lateralward or posteriorly. 

(c) Rectosigmoid, cecum, orjloops of small in- 
testine may be found in high dose zones. 

(d) The vaginal wall is consistently in a zone of 
low dosage. 

(e) The region of the “principal” lymph node does 
not receive a carcinocidal dose from radium 
application alone. 

(f) Combined radium application and external 
irradiation does not bilaterally raise the region 
of “principal” lymph node to a carcinocidal 
dose. When a carcinocidal dose is obtained at 
one pelvic wall, it is at the expense of gross 
underdosage on the opposite wall. 

(g) The lymph nodes of the obturator foramen are 
in a zone of very low dosage. 


(2) Despite theoretical predictions of 
improved parametrial dose by interstitial 
needles, these cases fail to show such im- 
provement. 

(3) While it is true that improvements 
in dose to the pelvic wall can be accom- 
plished by various arrangements of inter- 
stitial needles, the improvement is attended 
by great complexity with its consequent 
inconsistencies. 


VI. SUMMARY 


(1) A detailed study of the isodose 
surfaces resulting from interstitial needles 
and intracervical tandem used for the 
treatment of carcinoma of the cervix uteri 
has been carried out. 

(2) Despite the theoretical predictions 
of improved parametrial dose by inter- 
stitial needles, these cases fail to show such 
improvement. 

Section of Radiology 


University of Chicago 
Chicago 37, Illinois 
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DISCUSSION 


Dr. James F. Notan, Los Angeles, Cali- 
fornia. The excellent presentation of Drs. 
Nichols and Carpender is praiseworthy, not 
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only for its ingenuity and detail, but also 
because it represents an attempt to correlate 
dosimetry with the clinical course of patients 
treated for carcinoma of the cervix uteri. 

The qualification of any technique of treat- 
ment may be pursued from several standpoints. 
For example, the theoretical consideration of 
the possible dosage distribution may be of 
primary importance in the development of the 
technique. Furthermore, the practical con- 
sideration of the end results of therapy in a 
large series of patients is of prime importance 
in the evaluation of the method. However, the 
detailed study of a limited number of well 
documented experiences with the technique in 
question yields information not obtainable by 
either of the other methods. It is necessary to 
study the relationship between the theoretical 
and practical concepts before a complete 
evaluation may be obtained. For these reasons, 
the information gained by the essayists is most 
important in our consideration of interstitial 
radium therapy in carcinoma of the uterine 
cervix. 

Strong objections have been raised against 
interstitial radiation therapy in this disease, 
despite the theoretical advantages shown from 
dosage studies and the excellent clinical results 
reported by Pitts and Waterman for many 
years. The major objections are concerned with 
the difficulty in application of the technique 
and the uncertainty of the placement of the 
sources. These objections are motivated by the 
fear that the incidence of severe complications 
will be increased and unsatisfactory end results 
will be produced. 

In regard to the technique of interstitial 
radium therapy, it is well known that there is 
always some discrepancy between where one 
thinks he has placed the needles and where 
they actually lie. Certainly the placement of 
parametrial needles is more difficult and uncer- 
tain than the insertion of sources in more ac- 
cessible regions of the body where a previously 
planned distribution of radiation can be re- 
produced. This is brought out by the irregular 
distribution of radiation shown by the authors. 
It may be further exemplified by photographs 
of a model prepared from “‘tube-shift”’ films of 
an implantation performed in a patient with 
carcinoma of the cervical stump and retrograde 
extension along the vaginal wall. This specific 
implantation was selected for study because the 
placement of the needles seemed to be under 
more direct control than in parametrial im- 
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plantation. Perhaps some of the displacement 
of the sources is due to the vaginal packing, 
but the “‘helter-skelter” arrangement is far 
removed from the orderly implantation which 
was visualized during the procedure. 

Usually the operator contents himself with 
the idea that the sources must be implanted 
where the tumor is found and that, because of 
their low intensity and large number, the 
sources will contribute to a wide and uniform 
pattern of radiation, which will not have 
areas of high or low dosage of importance. 
Nichols and Carpender have shown that this 
practical point of irregularity of implantation 
may well be of importance in the clinical 
outcome. 

The fact that the pattern of radiation can be 
directly correlated with the clinical reaction is 
heartening. It supports the value of dosimetry 
which can be reproduced and the importance 
of radiation techniques which can be con- 
trolled. The authors conclude that supple- 
mentary therapy from external roentgen rays 
should be adapted to compensate for irregulari- 
ties in the radiation distribution from the local 
treatment. Winternitz has made similar recom- 
mendations concerning such variations in 
intracavitary radium implantations. 

In a specific consideration of complications, 
the authors report two serious gastrointestinal 
reactions which are attributed to local areas of 
intense irradiation. Of course, their study group 
is too small to show whether this type of 
occurrence is unusual. However, in 1946 
Taylor and Twombly reported the results of a 
three year follow-up on a well controlled and 
unselected series of patients. They concluded 
from their experience that interstitial radiation 
resulted in not only a higher incidence of 
complications but a lower survival rate than 
that obtained by other means of therapy. 
Waterman’s report of December, 1947, in part 
concerns itself with these results. He points 
out that massive doses and intensive treatment 
by interstitial radiation plus external roentgen 
therapy will result in an increased complication 
rate and a decreased survival rate which is 
especially noticeable in the early stages of the 
disease. These “overdosage” effects are not 
peculiar to interstitial radium therapy, since 
they have been noted time and again with 
other types of therapy in carcinoma of the 
cervix uteri. 

As far as personal experience with inter- 
stitial radiation is concerned, I am indebted to 
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Drs. Sherman and Bonebrake, who have 
recently collected all the clinical data from the 
experience at the Washington University 
Clinics. They have kindly furnished me some 
of this material for the purposes of this dis- 
cussion. 

The study of complications in relation to the 
type of therapy yields several strong impres- 
sions: 

(1) Interstitial radium therapy may be 
followed by complications more frequently 
than intracavitary radiation when used in 
highly infected lesions, but not otherwise. 

(2) Interstitial radium therapy also seems 
more prone to unwanted side reactions when 
the radiation exposure is high. 

It seems logical that there should be no 
objection to the utilization of clinical judgment 
in selection of patients as suitable for a specific 
therapeutic technique. It should also be possible 
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to vary the exposure to conform to the situ- 
ation being treated. 

In the consideration of gross end results in 
this small series, one finds an improvement in 
percentage survival in the patients treated with 
interstitial sources over the results in patients 
treated with intracavitary sources, which 
amounts to about Io per cent in each of the 
groups available for three, four and five year 
follow-up. At least, there is no indication that 
inferior results are obtained with the use of 
interstitial radiation in this disease. 

These data, then, seem to concur with the 
conclusions of Nichols and Carpender. To 
achieve improved results in the treatment of 
carcinoma of the uterine cervix, we must not 
depend upon a technique alone. The procedures 
must be carried out carefully with selection of 
the techniques which are best adapted to the 
lesion harbored by the individual patient. 
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CARCINOMA OF THE TONGUE 
A STUDY OF THE CASES TREATED AT THE UNIVERSITY 


HOSPITALS, 


IOWA CITY, IOWA, BETWEEN 


THE YEARS 


1930 AND 1944 
By H. B. ELKINS, M.D.* 


IOWA CITY, IOWA 


HIS is a report on 98 cases of carci- 

noma of the tongue treated at the Uni- 
versity Hospitals, Iowa City, Iowa, be- 
tween the years 1930 and 1944, inclusive. 
There has been no selection of cases; all 
cases receiving even one treatment are in- 
cluded. Through the efforts of the Tumor 
Registry all cases have been followed to 
death or for a minimum of five years. The 
longest follow-up is fifteen years, on a pa- 
tient still alive and well at age seventy-four. 
Five cases having no biopsy, one case hav- 
ing a biopsy reported as, “insufficient tis- 
sue,” and one reported as hyperkeratosis 
are included. Clinically they were all car- 
cinoma and 5 of them died of the disease. 
Their inclusion makes no —— dif- 
ference in five year survival rate (Table 1). 
One patient, after being well for six years, 
developed what was thought to be a new 
primary lesion on the opposite side of his 
tongue. This patient has been retreated 
and is free of obvious neoplasm at this 
time though it is too soon after retreatment 
to evaluate the end results. This case is 
included in the five year survivals. One 
other patient is said to have died of the 
disease five and one-half years after treat- 
ment, although he had been checked here 
two months before death, at which time no 
evidence of malignancy could be found. 
Because only a very few patients died in 
the hospital, autopsy material is too scarce 
to be statistically valid. All treatments were 
carried out under the supervision of one 


therapist but the actual mechanics of 


treatment usually fell to the residents on 
the service. The type of treatment has 
varied over the years and will be discussed 
later. Cases have been listed in five year 


periods (Table 11), to show the spread and 
the survival rate in each period. 


SEX AND AGE 


Cancer of the tongue is a disease of males 
primarily. Martin et a/.° report 87 per cent 

males in 556 cases; Richards’? 80 per cent 

males in 167 cases; Simpson"? 79.5 per cent 

males in 39 cases, while i in the present series 
there were 78.6 per cent males. This pre- 
ponderence among males may in part be 
due to the higher incidence of poor dental 
hygiene and the use of tobacco by the male 
population. 


TABLE I 


BIOPSY REPORTS ON TREATED PATIENTS 


5 Tene 
No. 5 Year Survivals 


Patients Survivals 
Per Cent 


Positive biopsy gl 22 24.2 

Insufficient tissue I I ~- 

H yperkeratosis I 

No biopsy 5 I — 

Total cases 98 24 24.5 
Taste II 


DISTRIBUTION OF CASES AND SURVIVALS 
IN FIVE YEAR PERIODS 


> No. 5 Year 5 Year 
Cases  Survivals 
Per Cent 
1930-1934 22 3 13.6 
1935-1939 40 13 32.5 
36 8 92.4 
Total 98 24 24.5 


* From the Department of Radiology, College of Medicine, State University of lowa, Iowa City, Iowa. 
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The average age of the patient with 
carcinoma of the tongue varies in different 
series from the later fifties to the early 
sixties; 52.6 years in the series of Gibbel 
et al.,° 62 years in the series of Richards,'° 
and 63. 8 years in the present group. The 
youngest patient was thirty-five and the 
oldest eighty-seven. 


ETIOLOGICAL FACTORS 


All investigators agree that the incidence 
of syphilis is greater among patients with 
cancer of the tongue than either the general 
hospital admissions or cancer patients as a 
group. The incidence varies with the com- 
munity, being, in general, highest in the 
more populous areas. Thus Kaplan‘ found 
syphilis in 41 per cent of the cases of car- 
cinoma of the tongue, Schreiner and 
Brown” in 40 per cent, Beeson! in 35 per 
cent of males and 6 per cent of women, 
Martin e¢ al. in 33 percent of their cases, 
and it was present in 24.5 per cent of the 
patients in this series. The rate of positive 
serology among the patients admitted to 
this hospital is just above 2 per cent. Belote® 
found the average age of those cases of 


TaBLe III 


FREQUENCY AND DURATION OF SYMPTOMS 


Average in 


Months Cases with 


Symptom No. Average Symptoms 
Duration Less than 
18 Months 
Sore on tongue 
(ulcer) 43 10.05 4.8 
Growth on tongue 22 16.5 6.8 
Pain in tongue 18 8.0 4.2 
Lump on jaworneck 12 6.36 §.2 
Dysphagia 6 10.6 4.0 
Sore throat 6 ‘8 5.5 
Leukoplakia 4 9.75 9-75 
Weight loss 3 10.0 2.0 
Irritation of dental 
plate 2 18.0 0.0 
Bleeding 2 14.0 4.0 
Wart on tongue 2 48.0 0.0 
Dryness of throat I 5.0 0.0 
Pain in ear I 6.0 6.0 
Abscess in neck I 2.0 2.0 
Difficulty speaking I 36.0 .O 


carcinoma of the tongue with syphilis to be 
fifty-four years while those without syphilis 
averaged sixty-two years of age. Martin? 
and Gibbel® found no difference in the 
average age of the two groups and the 
figures of 64.5 years average age of non- 
luetics and 61.5 years for luetics in this 
series are not statistically significant. 

Few authors mention the effect of syphi- 
lis upon the survival rate. In Gibbel’s® 
series his five year survival rate was 14.2 
per cent among all cases, but only 6.2 per 
cent among patients with associated syphi- 
lis. Of the 24 cases in our series with syphilis 
only 2 (8.3 per cent) survived five years and 
one of these developed a new cancer on the 
other lateral margin of his tongue six years 
after his primary treatment, on the basis 
of a persistent luetic glossitis. 

Other factors such as the use of tobacco, 
alcohol, poor dental hygiene and_ the 
trauma of carious teeth, or poorly fitting 
dentures were not common enough, or their 
role as a causative factor was so ill defined 
that it was impossible to evaluate them. 


SYMPTOMS 

In this series the most frequent complaint 
was a “sore” (ulcer) on the tongue. This 
was the main complaint in 43 cases. In 
only 18 of these 43 cases did the pa- 


tient complain of any associated pain. This 
occurred apparently only in pres- 


ence of infection. A growth or swelling of 


the tongue was the presenting symptom in 
18 instances. Other sy mptoms in order of 
frequency were: lump on jaw or neck, dys- 
phagia, sore throat, leukoplakia, weight 
loss, bleeding, irritation of dental plate, 
wart on tongue, etc. (see Table 11). In try- 
ing to determine the duration of symptoms 
before reporting for treatment one is faced 
with a considerable number of patients who 
complain of trouble over a period of from 
two to five years. Some of these are due to 
residual or recurrence of previously treated 
lesions and their symptoms undoubtedly 
are due to the disease. But there is another 
group that on previous examination by 
competent men showed luetic glossitis, 
leukoplakia or no lesion at all. Since it 1s 
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impossible in these cases to distinguish 
between the symptoms due to a pre-existing 
condition and those due to cancer, the 
average duration of symptoms has been 
calculated both on the history of all the 
cases and also on only those having symp- 
toms less than eighteen months unless 
due to a recurrence or residual neoplasm. 
In the first instance, the average duration 
of symptoms is eleven months while in 
the latter it is slightly under six months. 


LOCATION 


All observers agree that the lateral bor- 
der of the tongue is the most common site 
of cancer. Martin® states that the middle 
third of the lateral border is involved in 
58 per cent of cases; the base in 33 per cent 
and the anterior third in 7 per cent. Rich- 
ards!’ states that 60 per cent occur laterally, 
25 per cent on the base and 12 per cent on 
the dorsum. This series shows 58 per cent 
lateral, 21 per cent base, 4 per cent mid- 
dorsum and 15 per cent anterior third. 

The literature is almost uniform in grad- 
ing the prognosis in carcinoma of the tongue 
from fairly good if it is on the tip, to poor 
when it occurs on the base. Various reasons 
have been advanced for this, some thinking 
it due to a difference in the arrangement of 
the anatomical structure, others that the 
posterior lesions become much larger before 
they are detected. 

The Institut du Radium" reports 23 per 
cent five year survivals if the lesion is 
located on the anterolateral aspect of the 
tongue and 10 per cent if on the postero- 
lateral area. Berven* successfully sterilized 
47 per cent of lesions in the anterior half 
of the tongue and only 18 per cent of those 
in the posterior half. 

That this was not true in this series is 
seen from Table vitt. Six out of 21 cases in 
the base of the tongue survived five years, 
1§ out of 58 in the lateral margin were 
well; 1 out of 4 in the dorsum and 2 out of 
1§ in the tip. There seems to be no explana- 
tion, other than the smallness of the series, 
for this reversal of the usually quoted sur- 
vival rates. It does conform to Gibbel’s® 
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experience who found location made no 
difference in prognosis. 
METASTASES 

The incidence of metastases from cancer 
of the tongue is notably high. While distant 
metastases are more frequent than is gen- 
erally thought, the local lymph nodes are 
usually involved first. Gibbel et a/.,° in 72 
cases of cancer of the tongue coming to 
postmortem, found metastases in 70 cases. 
All had cervical metastases and 10, or 14.3 
per cent, had distant metastases as well. 
These were in lung, liver and mediastinal 
lymph nodes. Martin ef a/.° found 18 per 
cent of their cases coming to postmortem 
examination had distant metastases. Be- 
cause the majority of our patients in which 
the disease terminated fatally were not in 
the hospital, very little postmortem ma- 
terial is available. Seven cases were autop- 
sied; 2 had chest metastases and 1 had 
metastases to liver and lumbar spine. Vari- 
ous visceral metastases have also been re- 
ported by Lenz and Sproul,’ Crile* and 
Ewing. 

Martin® found the upper cervical lymph 
nodes the site of involvement in 55 per cent 
of his cases with metastases; the submaxil- 
lary triangle in 15 per cent and the mid 
neck in 7 per cent. Bilateral metastases 
were found in 25 per cent of the metastatic 
cases. 

That this disease metastasizes early is 
borne out by the fact that Martin® found 
35 per cent of his patients had metastases 
on admission, Richards! found 38 per cent, 
Gibbel® 68.8 per cent, and in tis series, 
36.7 per cent. If we add to these the cases 
developing later metastases, we have figures 
of 60 per cent, 57 per cent, 68.8 per cent 
and 60.2 per cent of patients with involved 
lymph nodes at some time, in the series 
mentioned (Table 1v). The importance of 
this will be discussed under prognosis. 


TREATMENT 


Over the fifteen year period covered by 
this report treatment has been diversified. 
Roughly, during the first five year period, 
the primary and metastatic lesions were 
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treated either with external irradiation 
alone or with external irradiation and 
radium, either as a mold or interstitially. 
During this period, none of the patients had 
radical neck dissections, though a few did 
have local excision of the lymph node and 
interstitial radium to the tumor bed. 
During the second five year period, 1935 
to 1939, palliative procedures consisted of 
external irradiation. All other patients re- 
ceived combined therapy, usually radium 
and external irradiation. Some were treated 
with external roentgen irradiation and in- 
traoral therapy, the latter being given with 
a Chaoul roentgen tube energized at 60 kv. 
Patients with metastatic nodes were still 
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were usually placed in a picket fence ar- 
rangement around the periphery of the 
lesion, with one or more needles longitudi- 
nally along the border of the tongue. Spac- 
ing between the needles was kept as nearly 
as possible at 1 cm. If check films showed a 
satisfactory distribution, these needles were 
left in place for six days. Occasionally 
rather severe, early traumatic reaction with 
pain and swelling was encountered, but, on 
the whole, this treatment was well tolerated 
even in patients of an advanced age. Partic- 
ular attention should be paid to oral hy- 
giene during this period. Combined with 
this was external roentgen irradiation us- 
ing 200 kv. filtered to a half-value layer 


TABLE IV 


METASTASES 


_ Average Time | 5 Year | § Year Sur- 


| No. Per Cent to Appear | Survivals vivals Per Cent 
Developing later | 22 10.5 mo. 5 | 22.7 
No metastases any time | 39 | | 


treated more often by irradiation than by 
radical surgery. This was a period of what 
we would now call maximum dosage and 
though the survival rate is the best of any 
period, the number and severity of the com- 
plications encountered were excessive. Two 
patients during this period died of hemor- 
rhage from deep necrotic ulcers produced by 
a combination of interstitial radium and 
external roentgen irradiation. 

The third period saw a more standard 
form of therapy. While patients were in- 
dividualized, the general form of treatment 
was as follows. The primary lesion was 
treated with interstitial radium to give a 
calculated dose of about 6,000 gamma 
roentgens. Two or three milligram needles, 
I mg. per centimeter active length, filtered 
with 0.5 mm. platinum, were used. These 


of 1.95 mm. Cu. Combinations of lateral 
mandibular and submental fields were used 
and generally a tumor dose between 2,500 
and 3,000 r was given. 

Metastatic lesions were treated by radi- 
cal dissection whenever possible. Neither 
preoperative nor postoperative irradiation 
was given routinely to these cases. When 
large lymph nodes could not be completely 
removed, the residual was implanted with 
radium needles for a dose of 5,000-6,000 
gamma r and this supplemented by 200 kv., 
external roentgen irradiation, to 2,000- 
3,000 r tumor dose. 

Large inoperable lymph nodes were 
treated with external irradiation only, as 
were extensive lesions oftentimes involving 
the tongue, buccal mucosa, tonsillar pillars 
and epiglottis. While this was considered 
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TABLE V 


TYPE AND RESULT OF TREATMENT OF PRIMARY LESION 


| 


Type of Treatment Here 


Treated elsewhere first 


§ Year Survivals 


External roentgen irradiation only 
External and intraoral roentgen irradiation 
External roentgen irradiation and radium | 


Total | 


Radium only 

External roentgen irradiation only 

External roentgen irradiation and surgery 

External and intraoral roentgen irradiation 

External roentgen irradiation and radium 

External and intraoral roentgen irradiation and 
radium 

External roentgen irradiation and radium and 
surgery 

Intraoral roentgen irradiation and radium 


Total 
Combined total 


* Recurrence between § and 6 years. 


only as palliation, dosage was pushed to 
skin tolerance and many of these patients 
did surprisingly well. Three out of 20 such 
cases are still free of disease five years after 
treatment. 

Twelve patients were treated elsewhere 
before coming here, either by surgery, 
irradiation or both. Retreatment of the 
residual or recurrence was unsuccessful in 
every case except one treated previously 
by partial glossectomy (Table v). 


COMPLICATIONS 


Radionecrosis. Complications that arose 
following treatment, in this series, are listed 
in Table vi. The most frequent complica- 
tion proved to be radionecrosis of the 
mandible occurring in 11 of the 98 cases. 
How many more would have developed this 
had they lived long enough is purely specu- 
lative. It was more frequent in those cases 
treated with a combination of interstitial 
radium and external roentgen irradiation. 


Original treatment here 


No. Cases Year Survivals | ‘ 
| 5 Per Cent 
6 I 16.7 
2 
4 
12 I | 8.3 
4 2 | snk 
14 2 | 14.0 
2 I 
3 
53 15 28.1 
7 = 
I — 
2 — 
86 23 27.0 
98 24 24.5 


The time of onset varied from five months 
to six years after treatment. In severity, 
all stages were encountered from the ex- 
pulsion of a small sequestrum with prompt 
healing, to the loss of half of the mandible 
and fistula formation. It seems fair to as- 
sume that these were chiefly the result of 
therapy, even in those patients having resid- 
ual carcinoma. In 3 cases it was the direct 
result of having teeth extracted from the 
treated area. These should all have been 
removed before therapy was started. 


Taste VI 


COMPLICATIONS 


Complications 


Number of Cases 
Radionecrosis of mandible II 
Hemorrhage 10 
Oral fistulae 5 
Ischemic ulcer 2 
Total 29 
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This is a most painful and long lasting 
complication and may persist for months 
or even years. Treatment is unsatisfactory 
and consists of removing loose bone, 
smoothing off rough edges with a dental 
burr, meticulous oral hygiene and the use 
of local analgesics; 2 per cent butyn sulfate 
solution used as a spray has been more 
satisfactory than any other used here. 

Hemorrhage. Ten patients had bleeding 
severe enough to require hospitalization 
and surgical intervention. In 3 cases it 
was the direct cause of death. Most of these 
hemorrhages were the result of direct ex- 
tension of malignancy into a major vessel, 
but at least 2 of the non-fatal cases seemed 
to have resulted from heavy interstitial 
radium implants in neck lymph nodes rest- 
ing on or near the great vessels in the neck. 

Oral Fistulae. This complication was en- 
countered 5 times. In 1 case, at least, it was 
the result of therapy for the patient died 
an operative death during a later repair and 
no evidence of carcinoma could be found. 
The constant Joss of saliva and food in this 
condition can be a serious complication 
leading to severe malnutrition. An early 
closure would seem indicated even when 
the possibility of a breakdown of the repair 
or recurrence of the malignancy may still 
be present. 

Ischemic Ulcers. Only those persisting and 
requiring treatment other than time and 
careful oral hygiene are listed. Many small 
ones healed spontaneously in a matter of 
weeks or months. Three remained until the 
area was surgically excised. 


VII 


FIVE YEAR SURVIVALS ACCORDING TO AGE GROUP 


5 Year 


Per Cent 
30-39 2 2 100.0 
40-49 5 3 60.0 
50-59 24 6 25.0 
60-69 37 5 13-5 
70-79 2 + 28.0 
80-89 5 I 20.0 
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Ankylosis of Temporomandibular Foints. 
It is impossible to estimate the frequency 
of this from the records but it is quite com- 
mon and troublesome. It varies from slight 
limitation of motion to complete ankylosis 
necessitating liquid feedings. It is almost 
always a poor prognostic sign, signifying 
residual malignancy and rapid death of the 
patient. 


PROGNOSIS 


Age. Many of the factors influencing 
prognosis are apparent from the previous 
charts. Unlike Gibbel e¢ a/.° we did not find a 
smooth curve of decreasing survival rate 
with increasing age. Such a curve was ap- 
parent till the end of the sixth decade after 
which time there was a significant up-swing 
in the number surviving. This is shown in 
Table vit. In searching for an explanation 
of this seeming contradiction, one fact 1s 
at once apparent. In the sixth decade, be- 
cause of longer life expectancy, a more 
vigorous attempt was made to eradicate 
the lesion. Yet many of these patients did 
not tolerate heavy radiation therapy well 
and the number of complications encoun- 
tered here was high. A greater number of 
patients developed necrosis of the man- 
dible, ankylosis of the temporomandibular 
joints and marked cachexia from inability 
or lack of desire to eat. Those patients in 
the seventh and eighth decades were treated 
much more conservatively with interstitial 
radium alone, and seemed to do remarkably 
well. If this surmise is tenable it would 
seem wise, in general, to limit heavy radia- 
tion therapy to those patients under fifty- 
five years of age or in exceptionally good 
health. 

Location. As has been pointed out (Table 
vu) this series failed to confirm the usual 
statistical data showing that the prognosis 
becomes worse as the lesion is situated fur- 
ther back upon the tongue. These data 
agree with Gibbel® who found 14.4 per 
cent five year survivals in patients having 
lesions on the base and 14.1 per cent in 
those with lesions on the anterior two- 
thirds of the tongue. There seems to be no 
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Taste VIII 
LOCATION OF LESION IN RELATION TO SURVIVAL 
Base | Lateral ; Anterior 
‘Rt. | Mid | Lt. | Total] Rt. | Lt. | Total | dorsum | Re. | Mid | Lt. | Total 

No. cases 5 | 7 i @ ta 36 | 23 | 58 4 3 | 4 8 15 
No. § year survivals | 2 | 2 | 2 6 10 e ia I I Oo I 2 
Per cent § year sur- | | 

vivals | | | 28.6 25.9 25 | | 13-3 


logical explanation for this other than the 
smallness of the series. 

Metastases. That the most important 
single prognostic criterion is the presence 
or absence of metastases is shown in Table 
iv. Of the 61 patients peers themselves 
without metastases, 22, or 36 per cent, sur- 
vived five years. This is in contrast to the 
37 presenting metastatic lesions on admis- 
sion among whom there was a survival rate 
of only 5.5 per cent. Even among the 22 
cases that developed involved lymph nodes 
after treatment, 22.7 per cent remained 
well for five years or more, probably be- 
cause they were followed rather closely and 
the metastatic lesions were detected and 
treated early. 


IX 


FIVE YEAR END RESULTS IN CASES OF CANCER OF THE TONGUE TREATED BETWEEN 
1930 AND 1944 INCLUSIVE 


Hospital Method of E valuation) 


Total No. patients seen 
Indeterminate group 
Dead other cause without disease 
Total indeterminate 
Determinate group 
Failures 
Dead as a result of cancer 
Living with cancer 
Total failures in treatment 
Successful results 
Free of disease after 5 years 
Dead after § years without cancer 
Total No. of successes 


Five year end results (successes divided by determi- 


nate group 22/88) 


Absolute § year survivals (5 year survivals divided by 


patients seen 24/98)* 


Syphilis. lt would seem from this series, 
as well as that of Gibbel,® that the presence 
of syphilis, either treated or untreated, is 
highly unfavorable as regards prognosis. A 
drop from 25 per cent to 8 per cent in sur- 
vival rate is statistically valid even in this 
small series. Whether the newer forms of 
antiluetic therapy will change this picture 
remains to be seen. 


END RESULTS 


The end results are adequately covered 
in Table 1x. In this series it made no differ- 
ence whether results were computed by the 
Memorial Hospital method or on the basis 
of absolute five year survival. This fact is 
accounted for by 2 patients who survived 


10 
10 
88 
63 
I 
64 
12 
10 
22 
25.0% 
24.5% 


* One patient lived over 5 years with disease while a second developed a new lesion after being free of disease for over 6 years, 
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the five year period but then succumbed 
to the disease, one dying at five and one- 
half years, reportedly with a recurrence, 
and the other developing an entirely new 
lesion on the basis of a luetic glossitis 
slightly over six years after the original 
treatment. This patient has been retreated 
and is now alive without visible evidence 
of disease, but the time interval is too short 
for this case to be counted as a success. 


SUMMARY 


1. A review of 98 consecutive cases of 
carcinoma of the tongue treated between 
1930 and 1944 is presented. 

2. These cases were predominantly male 
(78.6 per cent) with an average age of 63.8 
years. The age spread was from thirty-five 
to eighty-seven years. 

3. Syphilis was present in 24.5 per cent 
of the cases. Of the 24 cases with syphilis, 
only 8.3 per cent survived five years and 
one of these developed a new carcinoma of 
the tongue six years after treatment. 

4. The most frequent symptom was a 
sore (ulcer) of the tongue. This was pain- 
less in about 50 per cent of the cases. 

5. Treatment varied over the years to 
such an extent that no valid statistical 
conclusion can be drawn as to the effec- 
tiveness of any one form of therapy. 

6. Metastases were present in 36.7 per 
cent of the patients on admission and de- 
veloped in 22.4 per cent later. Thirty-nine 
cases had no known metastases at any 
time. 

7. The location of the lesion was 58 per 
cent lateral border, 21 per cent base, 4 per 
cent mid-dorsum and 15 per cent anterior 
third of the tongue. 

8. Radionecrosis and hemorrhage were 
the most frequent complications, occurring 
in 11 and Io cases respectively. Other com- 
plications were oral fistulae and ankylosis 
of the temporomandibular joint. 

9. The most important factor in prog- 
nosis was the presence or absence of metas- 
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tases. The survival rate among these pa- 
tients entering with metastases was 5.5 
per cent, in those developing nodes later 
it was 22.7 per cent and with no known 
nodes at any time, 36 per cent. The pres- 
ence of syphilis also dropped the survival 
rate to 8 per cent. Age and location seemed 
to be of minor importance. 

10. The survival rate calculated on the 
Memorial Hospital method was 25.0 per 
cent. The absolute survival rate was 24.5 
per cent. 


University Hospitals 
Iowa City, Iowa 
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COMPARATIVE EFFECTS OF COBALT 60 AND RADIUM 
WHEN IMPLANTED INTERSTITIALLY IN 
THE SKIN OF RABBITS* 


By ISADORE MESCHAN, M.D., ANDERSON NETTLESHIP, M.D., and ERNEST KEREKES, M.D. 


University of Arkansas School of Medicine 
Research Series 968 


LITTLE ROCK, ARKANSAS 


INTRODUCTION AND HISTORICAL REVIEW 


A previous communication,’ a_ basic 
technique was established for the utiliza- 
tion of cobalt 60 radiation as a radium 
substitute, in a manner similar to previ- 
ously established methods for the utiliza- 
tion of radium. 

A readily available needle sheath was 
designed, constructed of 16 gauge hyper- 
chrome steel tubing having an over-all 
diameter of 1.65 mm., a wall thickness of 
0.23 mm., and a bore of 1.19 mm. The 
irradiated cobalt wire was 1.0 mm. in 
diameter (99.8 per cent cobalt and 0.2 per 
cent iron). The absorber equivalent of this 
sheath is approximately twice the calcu- 
lated necessary thickness to filter out all 
of the beta rays from cobalt 60, which have 
an energy of 0.310 mev. 

A method of standardization of these 
needles against a standard furnished by the 
National Bureau of Standards was de- 
scribed. 

A dosage table was constructed based 
upon the roentgen equivalency of 1 curie 
of cobalt 60 in terms of roentgens per hour 
at 1 meter (rhm.)—-namely, 1.30 rhm. for 
3-7X 10! disintegrations per second (1 
curie)t—and the comparable roentgen 
equivalency of 1 gram of radium filtered by 
0.§ mm. platinum—namely, 0.84 rhm. for 
3-7 X10! disintegrations per second. This 
dosage table was obtained by multiplying 
Paterson-Parker values? by the factor 0.646 
(which is the ratio of 0.84 to 1.30). 

Utilizing these tables, one may apply 
any molds or interstitial cobalt 60 implants 


Tt Most recent equivalency is: 1.356 rhm. per curie. Factor 
0.646 becomes 0.619. 


* Partially supported by the Damon Runyon Memorial Fund for Cancer Research. 
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in accordance with the established Pater- 
son-Parker rules. 

Although the above described mathe- 
matical equivalency has been established, 
the biological equivalency of filtered radium 
radiation and cobalt 60 radiation has not 
been established. Radium 226 decay pro- 
duces radiation with a complex spectrum.® 
With the exception of radium C, which has 
radiation in excess of 1.3 mev., the gamma 
rays derived from the disintegration of 
radium 226 are less energetic than the 
gamma-ray cascade from cobalt 60 (1.16 
and 1.32 mev.).{ The comparative effects 
biologically of these two different qualities 
of radiation must be established before one 
can utilize cobalt 60 irradiation optimally. 

It is the purpose of the present pre- 
liminary communication to present the 
results of some experiments in which 
cobalt 60 and radium needles were im- 
planted in the skin of rabbits so that com- 
parable gamma roentgen doses were de- 
livered. The effects of this “identical” 
interstitial irradiation on rabbits’ skin 
were studied by standard gross and micro- 
scopic pathologic procedure to be de- 
scribed below. 

Further experiments of a similar type 
are now being pursued on both human 
skin employing external irradiation from 
small “identical” radium and cobalt molds, 
and also with molds applied to rabbit skin. 


EXPERIMENTAL METHOD 


Rabbits were chosen for these experiments 
since the skin of the rabbit lies on a loose sub- 
t Since this was submitted for publication, the more recent 


values are: 1.169 and 1.331 mev. respectively (Nucleonics 6: 
No. 1, p. 85, 1950). 
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cutaneous layer, making it relatively easy to 
implant the needles in the same tissue layer in 
almost every instance. Hence, the distance (A) 
of irradiation remains quite constant. The 
laxity of this tissue layer, however, makes it 
necessary to fix the needles at least in two places 
so that they become properly immobilized. 
This double fixation of each needle was carried 
out in every instance—but even so, it was 
impossible to implant two areas of rabbits’ 
skin so that the areas were identical. The 
implantation areas were carefully measured on 
roentgenograms of each implant—and_ the 
doses were calculated from these measured 
areas. The differences in area are designated in 
every instance—but are not considered to be 
significant. 

The detailed technique was as follows: 

(1) The hair was clipped from the entire 
abdomen of the rabbit. 

(2) Two centimeter square fields were out- 
lined on either side of the abdomen, 3 cm. from 
the median raphe. Thus the closest periphery 
of the fields were 6 cm. apart. This was done by 
means of carbol fuchsin applied with a special 
metal stamp. In accordance with Paterson- 
Parker distribution rules, the sides of the 
square were 2 cm. each with an additional 
half-strength needle implanted transversely 
dividing the square into two equal strips 1 cm. 
wide. 

(3) Two per cent procaine was infiltrated 
around the area to be implanted (with aseptic 
technique). 

(4) Radium needles were always implanted 
in the right side of a given rabbit as follows: 

(a) The needles around the periphery of the 
square were 1.5 cm. active length (over-all 
length 2.4 cm.) and contained the equivalent of 
2.0 mg. of radium element in 0.5 mm. platinum. 

(b) The additional central needle was 1.5 
cm. active length (over-all length 2.3 cm.) 
and contained the equivalent of 1.0 mg. 
radium element in 0.§ mm. platinum. 

(5) Cobalt needles were always implanted in 
the left side of the same rabbit as follows: 

(a) The needles around the periphery of the 
square were 2 cm. active length (over-all 
length 2.2 cm.) in 0.23 mm. hyperchrome steel. 
These each contained 1.66 mc. total activity 
as standardized on July 1, 1949. An appropriate 
correction for decay was always made. 

(b) A similar additional needle was im- 
planted across the middle of the square (as 
with radium), and this needle was removed in 
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one-half the total cobalt 60 implant time. This 
expedient is a permissible substitute for the 
half-strength needle. 

(6) As yard roll bandage was applied around 
the entire abdomen of the rabbit, and the 
abdomen was kept bandaged in this manner 
throughout the experiments until complete 
persistent healing occurred. This expedient 
was necessary to prevent the animal from 
traumatizing the implanted a-eas. 

(7) Roentgenograms were made shortly 
thereafter of the implant areas, and the areas 
thus determined were utilized for the purpose of 
dosage calculations. 

(8) When the desired dose was administered, 
the needles were removed on schedule. 

(9) For the purpose of gross pathologic de- 
scription, the treated areas were observed at 
frequent intervals, proper notations made, 
and kodachrome photographs obtained at 
appropriate time intervals when notable 
changes occurred. The areas were carefully 
studied from the standpoints of: primary 
erythema intensity and area; induration; 
moist erythema intensity, area and induration; 
primary healing; character and size of the 
healed scar; secondary breakdown of the healed 
scar; whether secondary healing occurred—and 
if necrosis persisted, the character of this sec- 
ondary necrosis. 

(10) After three to four months (unless the 
rabbit died beforehand), when a stationary 
state had been reached, these animals were 
sacrificed, and the treated areas were studied 
microscopically. 

(11) The microscopic studies were carried out 
in the following manner: 

(a) Following the removal of the needles, 
the treated areas (both cobalt 60 and radium) 
were divided into four quadrants. A biopsy 
was obtained at weekly intervals sequentially 
from the outer corner of each quadrant. Thus, 
at one week after irradiation a small sector of 
skin from the upper outer quadrants was 
removed and the defects sutured with silk so 
that there would be a minimum of 8 mm. 
between this biopsied area and the nearest 
future biopsy. At two weeks, the inner lower 
quadrants were biopsied in a similar manner; 
at three weeks the lower outer biopsy was 
taken; and at four weeks the inner upper biopsy 
was obtained. Although this rotation might 
vary, the areas biopsied were identical on the 
two sides of the same animal. A minimum of 
four sections was obtained from each biopsy 
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for both hematoxylin and eosin staining, and 
also Masson trichrome staining technique. 

(12) Control studies were carried out as follows: 

(a) Empty hyperchrome steel sheaths were 
implanted in 8 rabbits in 2 by 2 cm. areas in 
identical fashion to that described for the 
needles containing cobalt 60 wire. These were 
allowed to remain in the skin for seven days 
and then removed. Three of these rabbits 
were studied for any grossly observable skin 
changes after removal of the needle sheaths; 
and § of the rabbits underwent microscopic 
studies as described above for the irradiated 
areas. 

(b) In the case of the 5 rabbits used for 
microscopic study, one side of the abdomen 
was used for the implant, and the opposite but 
identical area was biopsied in toto and used as 
a control representative of the normal skin 
of that rabbit. 

(13) Dosage groups employed. After initial 
exploratory experiments, two dosage schedules 
were employed for both the gross and micro- 
scopic pathologic studies as follows (Table 1): 


Taste I 
Microscopic 
Gross Study ‘ P 
Study 
7,000 r* 4,000 r* 7,000 r* 4,000 r* 


No. of rabbits 


in each group 7 6 6 6 
No. of biopsied 
areas 14 12 48 48 


* Assuming “A” (the distance of irradiation) to be 0.5 cm. 
Actually, “4” is unknown for rabbits’ skin but probably is less 
than 0.5 cm. In any case, ‘‘h” is the same for the radium and 
cobalt treated areas. 


Only those rabbits where virtually identical 
dosage in terms of gamma roentgens was 
obtained for both the cobalt 60 and the radium 
areas are included. Slight variation in the time 
of irradiation is inevitable in view of the fact 
that intensities of both the cobalt 60 and the 
radium could not be kept identical. There 
were time differences which will be indicated 
and discussed below, and it is still conceivable 
that the differences observed may be due to the 
time factor.* 


* The average time-dose relationship was such that at most 
the cobalt area received 250 to 300 roentgens greater equivalent 
dosage than the radium when 7,000 r total dose was employed, 
employing Paterson’s correction factor. 
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(14) A total of 43 rabbits has been employed 
in this series of experiments, with control stud- 
ies on 8; exploratory experiments on 10; 
controlled gross studies on 13; and microscopic 
studies on 12. On some rabbits there were 
periods of close observation up to five months. 
No animal was sacrificed until the investigators 
were satisfied that no detectable change had 
occurred for at least one month. 

The total number of microscopic sections 
studied was 177 as follows: 


14 from the scars or ulcers of the 7,000 r gross series; 
12 from the scars of the 4,000 r gross series; 
48 from the 7,000 r microscopic series; 
48 from the 7,000 r microscopic series; 
40 from the control microscopic series; 
§ normal rabbit skins; 
10 miscellaneous exploratory rabbit skin studies. 


(15) A plaque was constructed with cobalt 
and radium so that the area of implantation 
was simulated. Photometric studies were 
thereafter carried out in a masonite phantom 
with adlux film with too roentgens obtained 
from both the cobalt 60 plaque and the radium 
plaque. In order to make absolutely certain 
that our radium standardization was correct, 
similar radium needles were borrowed from 
the Radium Chemical Corporation and an 
identical plaque was also constructed with 
these radium needles. Photometric studies 
were also performed at the same time with 
these borrowed radium needles. 

Isodose curves were thereafter carefully 
plotted and showed that as far as the photo- 
metric determination was concerned the effect 
upon adlux film was virtually identical for all 
three plaques. This would indicate that such 
quality differences as occur between cobalt 60 
and radium would not produce manifest dif- 
ferences as far as these photometric determina- 
tions were concerned. 


DESCRIPTION OF RESULTS 
Control Studies 


Gross Studies Following Implantation of 
Empty Hyperchrome Sheaths. Prompt heal- 
ing of the needle holes in the skin occurred 
following removal of the empty sheaths 
and there was no observable effect to be 
detected after seven days in any of the 
rabbits in this control group. 

Microscopic Studies Following Implanta- 
tion of Empty Hyperchrome Sheaths. There 
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were no detectable alterations of the skin 
microscopically one to four weeks after 
removal of the empty sheaths, except in 
one instance where a minute particle of 
silk suture material was inadvertently 
allowed to remain in the implant area. 
This was surrounded by a minimal foreign 
body reaction. In every instance otherwise, 
the skin was comparable in appearance 
with the normal skin of the rabbit. 

Gross Study with 7,000 Gamma Roentgens. 

(a) There was considerable variation 
among the different rabbits, emphasizing 
the importance of testing both qualities of 
radiation in the same rabbit. 

(b) A slight erythema in the cobalt 
area was usually observable six to eleven 
days following removal of the needles. The 
radium reaction usually progressed slightly 
more rapidly and was less intense ordi- 
narily than the comparable cobalt reaction. 

(c) A moist reaction (second degree 
reaction) was obtained in every instance 
with both qualities of irradiation eight to 
fifteen days after removal of the needles 
in the cobalt 60 treated areas, and seven 
to fourteen days in the radium treated 
areas. Occasionally this reaction was the 
first observable reaction. 

(d) Primary healing without subsequent 
breakdown occurred in both treated areas 
in 3 rabbits. The reactions paralleled one 
another closely, although in 2 of these the 
healing of the cobalt 60 treated area was 
slower by nine and ten days respectively. 

(e) In 2 rabbits secondary breakdown 
occurred in both treated areas—the break- 
down occurring eighteen days later in the 
radium treated area than in the cobalt 60 
in both cases. In 1 of these, the cobalt 60 
area broke down twenty-two days after 
the needles were removed, and in the other 
thirty days. In 1 of these, the radium 
treated area promptly healed again in four 
days, whereas the cobalt treated area did 
not heal until sacrifice and was more 
severely necrotic. In the other of these 2 
rabbits, neither side ever healed, with the 
cobalt 60 side remaining more severely 
necrotic throughout, 
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(f) In a sixth rabbit in this group, the 
radium treated area promptly healed in 
twenty-one days, and the scar became thin- 
ner and more pliable as time went on. The 
cobalt 60 treated area healed initially in 
twenty-one days also but broke down rather 
severely in thirty-two days following re- 
moval of the needles, and never healed 
thereafter. 

(g) Where secondary necrosis of the 
epidermis occurred, it was cheesy in 
appearance, deeply ulcerated, and indu- 
rated around the necrotic ulcer. 

(h) The healed scars tended to be 
slightly different also, in that the cobalt 60 
scars were usually thicker, less homogene- 
ous, and less pliable in appearance than the 
radium scars. 

(i) In 1 rabbit of the initial exploratory 
group, doses approaching 9,000 gamma 
roentgens were employed (8,740 r for cobalt 
60; 8,970 r for radium). The cobalt 60 
treated area healed promptly in twenty-six 
days, whereas the radium treated area un- 
derwent a more severe primary reaction 
and did not heal until forty-four days. 
Doses of this magnitude were deemed ex- 
cessive and not employed in other cases. 

Gross Studies with 4000 Gamma _ Roent- 
gens. 

(a) A slight erythema was usually de- 
tected in ten to fourteen days following the 
removal of the needles in both treated 
areas. 

(b) In 1 instance, no further reaction 
was observed, and healing occurred in 
twenty-one days, both reactions being 
identical. 

(c) A moist reaction developed in the 
cobalt 60 treated area in all remaining 5 
rabbits in eleven to thirty-one days; a 
similar reaction developed in only 2 of these 
5 rabbits in thirteen days in the radium 
treated areas. 

(d) A severe primary necrotic reaction 
developed in the cobalt 60 treated areas in 
2 rabbits in eighteen days and twenty-two 
days respectively; and in only 1 rabbit in 
the radium treated area in eighteen days. 

(e) The reactions on the two sides 
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Fic. 1. (4) (B) and (C). Representative graphs showing the comparative effects of cobalt 60 and 
radium when implanted interstitially in rabbits’ skin. 
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Fic. 1(4). Graphs showing identical effects (approximately one-third of the experiments). 


paralleled one another in 3 rabbits; but 
tended to be more severe in the cobalt 60 
treated areas in the other 3. In no instance 
was the radium reaction more severe than 
the cobalt 60 reaction. 

(f) Complete healing of the radium 
treated areas occurred in twenty to twenty- 
eight days. Healing in the cobalt 60 treated 


areas varied from twenty-one days to 100 
days (being 21 days, 28 days, 31 days, 31 
days, 70 days, and too days in the 6 
rabbits). 

(g) In no instance in this group was 
there a secondary breakdown of the 
treated areas. 


(h) The healed scars tended to be 
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Fic. 1(B). Graphs showing a greater effect from cobalt 60 with 7,000 r. 


slightly thicker and less pliable in the 
cobalt 60 group than in the radium treated 
areas. 

General Summary of the Gross Observa- 
tions (Fig. 1 and 2). 

(a) The observed radiation reactions to 
cobalt 60 and radium differed in the follow- 
ing ways: 

(i) In the higher dosage levels, there 
was a tendency for the radium reaction to 


proceed more quickly—but in general a 
moist reaction was obtained in one to two 
weeks following removal of the needles for 
both qualities of radiation. 

(ii) With 7,000 gamma roentgens, sec- 
ondary breakdown of the treated areas 
occurred in 3 of the 6 cobalt treated areas; 
and such breakdown did not heal. At this 
dosage level, secondary breakdown oc- 
curred in 2 of the 6 radium treated areas 
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Fic. 1(C). Graphs showing a greater effect from cobalt 60 with 4,000 r. 
(B and C comprised two-thirds of the experiments.) 


and healed promptly in 1 of these, leaving 
only 1 unhealed radium treated area. 

(i111) In general, the reactions appeared 
slightly more severe on the cobalt 60 
treated side in both dosage groups. 

With 4,000 gamma roentgens, only a 
slight erythema was observed in one and a 
half to two weeks following the removal of 
the needles for both qualities of radiation. 

With 4,000 gamma roentgens, a moist 
reaction was obtained in 5 out of 6 cobalt 


60 treated areas and in only 2 of the 6 
radium treated areas. 

(iv) A third degree primary reaction 
developed in 2 of the cobalt 60 treated 
areas; and in 1 of the radium treated areas 
about three weeks after removal of the 
needles. Healing of this reaction occurred 
in all cases, but more slowly on the cobalt 
60 side in most instances. 

(v) The scars following healing were 
also somewhat different in appearance 
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Fic. 2. (4) Gross maximal differences observed in rabbit skin from cobalt 60 and radium when 7,000 r 
was employed. (B) and (C) Gross maximal differences when 4,000 r was employed. 


as described above. 

Microscopic Study Using 7,000 Gamma 
Roentgens (Fig. 3). Twenty-five control 
areas in 5 different animals were studied to 
determine the normal epidermal pattern 
and the effects of implantation and re- 
moval of the sheath and performance of 
biopsies. Control areas of skin were studied 
prior to insertion of sheath, seven, and 


thirteen, and twenty-one and twenty-nine 
days after removal of the sheath. Except 
for a single site which had become infected, 
there was little effect from the insertion 
of the empty sheath into the epidermis and 
dermis. As nearly as could be told from the 
microscopic examination, the needle had 
been thrust through the epidermis and 
into the dermis proper at an angle of about 
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45 degrees. In the early sections, there was 
a small amount of edema and a small 
amount of connective tissue proliferation; 
and in the later sections, there was mild 
connective tissue proliferation and occa- 
sional very mild scattering of inflammatory 
cells. In one section, a few foreign body 
giant cells were found, a reaction resulting 
from use of black silk sutures (a minute 


fragment of which could be seen micro- 
scopically). 

There was very little or no change to 
be found in the epidermis in these sections. 

The same control sections were used for 
all animals and also each animal served as 
its own control since the cobalt and the 
radium implants were done in the same 
animal, and at a sufficient distance apart 
so as not to produce cross-effects. In a 
general way, the same time intervals were 
employed in the radium and cobalt im- 
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plant studies as had been done with the 
empty sheaths. The following statements 
are summary statements made from ex- 
amining the sections in the series of ani- 
mals: 

Radium Implants. These sections show 
edema of the epidermis and dermis with 
moderate necrosis of the epidermis and 
abundant inflammatory cells, particularly 


Fic. 3. Microscopic alterations in rabbit 
skin from interstitially implanted cobalt 
60 and radium, 7,000 r. (4) Normal skin 
(rabbit No. 3). (B) Cobalt 60 treated 
area (7 days after removal of needles) 
(rabbit No. 16). (C) Radium treated 
area (7 days after removal of needles). 


polymorphonuclear leukocytes. There is 
some mild connective tissue proliferation, 
collagen is edematous, capillaries are dis- 
tended and there are small hemorrhages as 
the lesion advances. This reaction increases 
in intensity up through the second week at 
which time the collagen shows marked 
fragmentation and takes on blue stain. 
By the third week, there is marked 
proliferation of the epidermis but the in- 
flammatory cells have increased in number, 
and by the fourth week there is a slowing 
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down of the whole reaction. There is still 
hyperchromatism of the epidermal cells in 
the stratum germinativum, and the epi- 
dermis, at this time, shows scattered 
number of mitoses. In some sections, there 
was very marked enlargement of the 
nuclei in the deeper layer of the epidermis. 

Cobalt Implants. The reaction was similar 
to radium; however, the reaction occurred 
earlier and was more intense throughout 
and lasted longer than did the radium 
implanted areas. In particular, the cobalt 
implanted animals showed marked early 
edema. The early inflammatory reaction 
seemed to be held in abeyance but later 
there was more marked necrosis and ulcera- 
tion of the epithelium and the inflammatory 
reaction became more intense. The nuclear 
changes in the epithelial cells in the cobalt 
animals showed even more marked en- 
largement with more hyperchromatism and 
hydrops in the nuclei than in the radium 
treated areas. While the epithelial over- 
growth cells in radium implantation tended 
to be rather restricted, they became very 
marked in the cobalt treated areas. 

Microscopic Study with 4,000 Gamma 
Roentgens. The same kind of a parallel 
study was taken in this series and similar 
reaction occurred as seen in the 7,000 
gamma roentgen series. However, the re- 
action was never as intense as it had been 
in the 7,000 gamma roentgen series. The 
epithelial changes were slow in appearing, 
usually taking about two weeks to make 
their appearance and had disappeared by 
the fourth week. These same differential 
reactions between cobalt 60 and radium 
could be found here but this was not as 
marked as with the seven thousand gamma 
roentgen series. 

Microscopic Study of Healed Areas. In 
the sections in which complete healing had 
occurred in the 7,000 gamma roentgen 
series there remained a moderate scar in 
the collagen in the dermis and some mild 
activity in the nuclei of the epidermis. 

Microscopic Study of Unhealed Areas. 
In some of the 7,000 gamma roentgen 
series the areas did not heal and showed 
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deep ulceration with marked continuing 
necrosis of the dermis and epidermis. 

Summary of Microscopic Studies. As 
nearly as can be told from sections ex- 
amined, 7,000 gamma roentgens— whether 
of radium or cobalt origin—produces edema 
and necrosis of the epidermis and the 
dermis with mild inflammatory cell reac- 
tion. The whole reaction is chiefly limited, 
tending to heal with mild scarring by the 
fourth week following application. There 
were definite histopathologic differences 
between the cobalt irradiated areas and the 
radium areas in this study. The cobalt 
irradiation produced more intense early 
and late reaction with more marked 
epithelial nuclear changes. 

Four thousand gamma roentgen irradi- 
ation showed essentially the same reaction 
as the 7,000 gamma roentgen irradiation, 
but the reaction was of lesser severity 
throughout than in the 7,000 gamma 
roentgen series. 


GENERAL DISCUSSION 


The various factors to consider in experi- 
ments dealing with radiation are as follows: 

(1) Quality of radiation—i.e., “average 
energy” of the roentgen-ray or gamma-ray 
beam. 

(2) Quantity of radiation, as measured 
in gamma roentgens. 

(3) Modality by which the radiation is 
delivered. 

(4) The distance (A) of irradiation. 

(5) The area irradiated, and its shape. 

(6) The type of tissue or medium 
irradiated. 

(7) The time of irradiation (time factor). 

(8) Superimposed infection or trauma. 

(g) Animal or individual differences. 

It was our desire to compare cobalt 60 
radiation as we intend to use it against 
radium radiation methods with which we 
were familiar; and our discussion will 
therefore be based upon this premise. 

It is to be granted that the hyperchrome 
steel sheath may have certain physical 
differences with respect to the cobalt 60 
radiation that may play some part in the 
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observed differences described above. These 
factors will be discussed below, and further 
work is in progress with this difference 
eliminated. 

(1) Quality of Cobalt 60 Radiation as 
Compared with Radium. \t is virtually 
impossible to state a physical comparison 
between the two qualities of radiation. 
The discussion, however, must concern 
itself with alpha rays, beta rays, and 
gamma rays. The alpha rays are completely 
filtered out of the radium radiation, leaving 
only beta and gamma rays for considera- 
tion. 

(a) Primary Beta Rays. It has been 
generally accepted that the equivalent of 
o.§ mm. of platinum (1,072.5 mg./cm.°) is 
required to absorb all of the alpha and 
beta particles from radium and its daughter 
products. This may be in error since it 
would require 1,600 mg./cm.? to absorb 
completely the beta rays from radium C 
with an energy of 3.15 mev.; but the con- 
tribution of these beta rays is probably 
negligible. 

In contrast to the above, an absorber 
equivalency of 85 mg./cm.? is required for 
the weak beta rays of cobalt 60 (0.310 
mev.); and since the hyperchrome steel 
employed in our needle sheaths has an 
absorber value of 184.6 mg./cm.? this 
should be sufficient to absorb all radiation 
other than the 1.16 and 1.32 mev. gamma 
rays of cobalt 60. 

For all practical purposes the primary 
beam is reduced to gamma rays for both 
radium and cobalt 60 (with a slight mental 
reservation in the case of the radium). 

(b) Secondary Beta Rays. In both in- 
stances, the primary radiation interacting 
with the shielding material produces some 
secondary radiation which accompanies the 
gamma rays through the shield. In these 
instances the Compton effect is the most 
important to consider, since photoelectron 
and pair production are negligible where 
the absorber is relatively light, and the 
photon energies are not favorable for these 
latter occurrences. 

To evaluate this factor certain experi- 
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ments were undertaken by Dr. Paul 
Sharrah and Mr. O. J. Faust of the 
Department of Physics, University of 
Arkansas. They proved that the Compton 
electrons were present in the following 
manner: 

“Two lead bricks were placed on their 
sides on top of a lead plate in such a way 
that when the cobalt 60 needle (1.66 
millicuries on July 1, 1949) was placed 
behind the bricks, radiation could follow 
the opening between them and strike a 
photographic film 26 cm. away. This film 
was exposed 25 hours and then developed. 
A new film was then placed exactly as the 
first had been, but this time a strong 
magnet was set with poles on either side of 
the opening between the lead bricks, thus 
deflecting any charged particles away 
from the film ...upon comparison, the 
first film was much darker than the sec- 
ond.” Since the beta rays are more readily 
detected by photographic film than gamma 
rays, a small percentage difference in the 
beta rays in the two exposures would 
make considerable difference in the black- 
ening of the film. 

The identical experiment was repeated 
with a radium needle (1 mg. contained 
within 0.5 mm. platinum). This series of 
experiments was thereafter repeated for 
both the cobalt 60 and the radium replacing 
the film with a scaler at 70 cm. distance. 
Counts were taken for two minutes with 
nothing but air between the needle and the 
counter. Then counts were taken for two 
minutes after 0.013 mm. of aluminum was 
placed in front of the needle. This was 
continued for several sheets of aluminum 
using first the cobalt 60 needle and then 
the radium. The log of the counts obtained 
was plotted on semi-log graph paper 
against the absorber thickness for both the 
cobalt 60 and radium. The two curves were 
observed to be quite similar. 

Then the aluminum sheets were removed 
and a series of counts were taken, two 
minutes’ exposure time, with first the 
cobalt and then the radium. The strong 
magnet was introduced so as to deflect all 
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the charged particles away from the 
detector, and counts were again taken. The 
detector was moved to within 50 cm. of 
the sample holder (containing the needle) 
and the with-and-without-magnet experi- 
ment was repeated. 

This series of experiments would lead 
one to believe that “there is about the 
same percentage of charged particles given 
off by the radium as by the cobalt 60 
needles.” 

This conclusion was further corrobo- 
rated by calculating the percentage of 
charged particles absorbed by the alumi- 
num in each case, assuming that all the 
charged particles were so absorbed, and 
also that the gamma rays were unaffected 
significantly by the thickness of aluminum 
employed (approximately 1 per cent of the 
gamma rays would be detected in each 
instance by the detecting device). At 70 
cm. in air the percentage of detected 
charged particles for the cobalt needle was 
0.307 per cent as against 0.309 per cent for 
the radium. 

These investigators pointed out, how- 
ever, that it is possible “that cobalt radi- 
ation is more readily absorbed in air than 
is the radiation from the radium needle; 
for the ratio of cobalt counts to radium 
counts at 70 cm. in air was approximately 
2.4746; while the same ratio at $0 cm. in 
air was 2.4000—a difference of o. 0746. 2g 

We can conclude from these experiments 
that the secondary beta rays from the 
cobalt 60 needles and the radium needles 
are not significantly different as_ tested 
photometrically at a distance of 26 cm.; 
and by scaler techniques at 70 cm. and 50 
cm. distances. Whether differences occur 
at closer ranges remains as yet unknown. 

(c) Gamma Rays. The gamma rays of 
cobalt 60 and radium disintegration prod- 
ucts are different, as has been previously 
noted, with a tendency for the cobalt 60 
to yield more energetic photons. It is 
impossible and inaccurate to attempt to 
average the energies of the radium gamma 
photons, but it is probable that such an 
average would be approximately 0.8 mev. 


The gamma rays of cobalt 60 have energies 
of 1.16 and 1.32 mev. 

In interpreting any differences biologi- 
cally observed between radium and cobalt 
69 radiation, these differences in the gamma 
rays of the two qualities of gamma radia- 
tion at be considered. 

(2) Quantity of Radiation, as Measured 
in Gamma Roentgens. There were always 
slight differences in the calculated dosage 
for the radium and cobalt 60 implants. 
Thus, in the 7,000 gamma roentgen series 
the range of differences was © roentgens in 
1 rabbit to a maximum of 250 roentgens in 
another rabbit, with other differences being 
7O roentgens, gO roentgens, 80 roentgens, 
and S50 roentgens respectively. Apart from 
the 250 roentgen variation, this represents 
a difference on the two sides of the animal 
of 1 to 1.5 per cent. The 250 roentgen 
ditterence on the two sides represents a 3.5 
per cent variation which we feel is well 
within the limits of accuracy of a biological 
experiment of this type.* 

In the 4,000 gamma roentgen series, 
similar slight differences are noted, but 
these, too, are well within the over-all 
limits of experimental error. 

The contribution from the radium side 
to the cobalt 60 side of the animal is also 
negligible. The two radiated planes were 
obviously never parallel to one another, 
and the contribution of one plane to the 
other would therefore be less than that of 
parallel planes. However, even assuming 
that the planes are parallel the contribu- 
tion of one plane to another 5 to 6 cm. 
distant is less than 5 per cent of the total 
dosage. The actual contribution of one 
plane to the other would therefore be 
considerably less than 5 per cent and 
hence of no biological significance. 

(3) Modality by Which the Radiation Is 
Delivered. Interstitial implantation tech- 
nique was employed with both the radium 
and the cobalt 60, in as identical fashion 

* Since this paper was submitted, there is the additional 4 per 
cent difference in favor of cobalt 60 due to the change in factor 
from 0.646 to 0.619; and even if one considers an additional 3.5 


per cent difference due to the time factor, the total difference is 
less than 10 per cent. 
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as was possible. This method was employed 
since it is a very frequent modality of 
irradiation in our clinics and we were 
particularly anxious to know what com- 
parison of effects might be expected using 
this method. 

The needle sheath material in both 
instances was sufficient to absorb all the 
primary beta rays; and physical determi- 
nations have failed to reveal any differ- 
ences in the secondary beta rays emitted 
from the two sheaths, at least at relatively 
long distances. The two sheaths are 
likewise physiologically inert when em- 
bedded in the tissues as demonstrated 
microscopically. 

Since the cobalt 60 needles are to be 
employed in the hyperchrome sheaths 
clinically, it was our desire to compare it 
in this form with the known radium radi- 
ation. 

Experiments are now in progress in 
which the radiation effects from the 
external application of radium and “‘identi- 
cal” cobalt 60 plaques are being compared 
on both human skin and rabbit skin. These 
plaques are constructed so that the areas 
of irradiation are identical. Our preliminary 
results thus far are similar to those de- 
scribed with rabbit skin employing the 
interstitial modality. These experiments 
will be reported in detail at a later date. 

(4) The Distance (h) of Irradiation. The 
distance of irradiation in interstitial skin 
implants in rabbit skin is quite readily 
controlled, in that the needles are em- 
bedded in the loose subcutaneous layer on 
both sides of the abdomen. In a given 
animal, it is not likely that the implants 
will vary significantly in depth on the 
two sides of the abdomen, since the needles 
practically “fall” into position in this sub- 
cutaneous layer. 

In our external plaque experiments on 
human skin, this has been controlled by 
means of constructing the plaques of identi- 
cal thickness for both radium and cobalt 
60, and since our preliminary results with 
these experiments agree closely with those 
of the interstitial group, we have further 
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corroboration of this concept that “‘h”’ was 
identical for all practical purposes on the 
two sides of the animal. 

(s) The Area Irradiated. \n interstitial 
implantation experiments, it is virtually 
impossible to obtain identical areas of 
implantation. The variations obtained were 
not very great, and in every case indicated 
by roentgenographic studies following im- 
plantation. Of the 25 rabbits studied in the 
gross and microscopic series, the cobalt 
area exceeded the radium area in g rabbits, 
and the radium area exceeded the cobalt 
area in 1§ rabbits, and the two areas were 
almost identical in 1 rabbit. The range by 
which the cobalt area exceeded the radium 
area was O.1 cm.? minimum to 1.5 cm.’ 
maximum, with an average of 0.9 cm.? 
The range by which the radium area 
exceeded the cobalt area was 0.1 cm.’ to 
2.0 cm.? with an average of 0.85 cm.’ It 
would appear, therefore, that the variations 
in area in the entire series of experiments 
cannot be considered a significant factor 
in interpreting the slightly greater radi- 
ation effects observed in the cobalt treated 
areas. 

(6) The Type of Tissue Irradiated. \den- 
tical areas of the skin of the rabbit were 
irradiated by both the cobalt 60 and the 
radium, since the same animal was em- 
ployed in the two series of experiments, in 
every case, and since symmetrical sides of 
the animal were employed for the radium 
and cobalt implants. 

No investigation has been made with 
other tissues. 

(7) The Time Factor. The time that the 
radiation is applied is a very significant 
factor. Cohen! has indicated that radiation 
effects will differ by 7" where T is the time 
of irradiation, and 7 is a constant for each 
tissue. In the case ot the skin, he has indi- 
cated a value of 1/3 for 7. Whether or not 
such computation for time differences is 
exceedingly accurate remains to be seen. 

In the 7,000 r gross series, the average 
radium radiation time exceeded the cobalt 
radiation time eighteen hours in a total of 
105 hours. In the 4,000 r gross series, the 
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average radium radiation time exceeded 
the cobalt time fourteen hours in a total of 
seventy hours. In one instance the cobalt 
radiation time exceeded the radium time by 
four hours in a total of ninety-five hours, 
7,000 gamma roentgens having been de- 
livered. 

Just what differences in the observed 
reactions may be attributed to the differ- 
ences in the time of irradiation noted in 
these experiments is exceedingly difficult 
to indicate except perhaps by the ratios of 
Cohen.* Since it was our desire to compare 
the radium to the cobalt 60 as we were in- 
tending to use the cobalt 60, these results 
are of considerable value. Also, low inten- 
sity needles of the same order of strength 
were employed in both the radium and the 
cobalt 60 implants, and these time differ- 
ences (7.e., 18 hours in a total of 105 hours) 
are not unlike the usual time differences 
occurring clinically in low intensity needle 
implants, from one application to another, 
where doses of 7,000 gamma roentgens are 
employed. 

Nevertheless, we cannot but note that 
the time factor remains a very important 
variable in this series of experiments, per- 
haps the most important, and it will be 
necessary to eliminate this factor complete- 
ly before one can conclusively attribute the 
results observed to the differences in quality 
of radiation between cobalt 60 and radium. 
Such control of the time factor is not com- 
pletely feasible but it is considerably more 
feasible with the external application of the 
radiation than with the interstitial modal- 
ity. Such experiments with external com- 
parison of external radiation are now in 
progress. 

(8) Superimposed Infection or Trauma. 
Following implantation, a 5 yard roll band- 
age was applied to the abdomen of the 
rabbit, and reapplied after every observa- 
tion, with a layer of lanolin over both 
treated areas to prevent any trauma from 
the bandage. Although probably not neces- 


* And by the dose-time equivalency indicated by Paterson 
already referred to (Paterson: Treatment of Malignant Disease by 
Radium and X-Rays, Williams and Wilkins, 1949, p. 212). 
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sary, sterile technique was employed in 
every operative procedure. We are aware of 
very little, if any, traumatic effects in these 
observations. 

The 5 yard roll bandage, with the lanolin 
over each treated area, was reapplied con- 
stantly until the treated areas were com- 
pletely healed and had remained so for 
several weeks. The treated areas were never 
allowed to remain unbandaged otherwise. 

(9) Animal or Individual Differences. In- 
dividual variations exist from one animal 
to another, and certainly from one species 
to another, so that direct parallelism with 
human skin is not possible. Nevertheless, 
these interstitial experiments have formed 
the basis for our experiments with the ex- 
ternal irradiation of human skin with 
cobalt 60, and judging from our initial re- 
sults in these human experiments, we have 
not gone far astray in estimating our dos- 
age for cobalt 60. 

Whether this equivalency holds true for 
humans, or for the external application of 
radium and cobalt 60 radiation remains to 
be seen. These experiments have been de- 
signed to overcome the individual differ- 
ences from one animal to another, in that 
the two qualities of irradiation were always 
observed as they affected the same animal. 
The results would be much more difficult 
to interpret—and indeed would not be in- 
terpretable—if the experiments would be 
otherwise designed unless very large num- 
bers of animals were employed. 

The results are still being interpreted 
with caution. Nevertheless, the consistency 
of results both microscopically and grossly, 
interstitially and (in preliminary fashion) 
externally, help to strengthen our convic- 
tions that they represent well controlled 
observations. 


SUMMARY AND CONCLUSIONS 


A total of forty-three rabbits was studied 
from the standpoint of a comparison of the 
gross and microscopic radiation effects of 
interstitial radium and cobalt 60 implants. 

An effort was made to implant identical 
areas with identical gamma roentgen doses 
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of both the radium and cobalt 60. Certain 
variables such as slight differences in area 
of implantation and the time factor have 
been discussed, and these may or may not 
be of some significance. 

The gross and microscopic observations 
indicated a slightly more severe radiation 
reaction in the cobalt irradiated areas than 
in the comparable radium irradiated areas 
in the same animal in the majority of cases. 
In one-third of the experiments, no differ- 
ences in reaction could be observed. 

Experiments are now in progress in 
which a similar comparison is being at- 
tempted for human skin, by means of the 
external application of identical plaques of 
cobalt 60 and radium on the volar aspect 
of the forearm, employing doses of 3,000 
gamma roentgens. In the three first suc- 
cessive experiments of this type now com- 
pleted, the cobalt reaction was. slightly 
more intense than that of the radium, fur- 
ther corroborating the above observation 
by interstitial experiments in rabbit skin. 

All of the variables and factors which 
must be considered in interpreting these 
observed differences in reaction are dis- 
cussed. Stress is laid upon the difference in 
the quality of cobalt 60 gamma radiation as 
against radium radiation. The time factor 
of radiation must also receive considerable 
attention in this analysis and can only be 
investigated in techniques which employ 
the external application of the two forms of 
radiation. Until these latter experiments 
have been completed the results from these 
present experiments must be interpreted 
with some degree of caution. 


University of Arkansas School of Medicine 
Little Rock, Arkansas 
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ADDENDUM 


Since the time of submission of the above 
article for publication, the number of rabbits 
experimented upon has been increased to 142, 
and the number of humans 3o. These latter ex- 
periments have been performed employing 
plaques and the external modality of irradia- 
tion, rather than the interstitial techniques 
described above. Every variable mentioned has 
been carefully controlled. These further experi- 
ments will be described in subsequent publica- 
tion. It is significant to add here, however, that 
although the differences between the cobalt 60 
reactions and the radium reactions were not as 
marked or numerous as described in the inter- 
stitial experiments above, the cobalt 60 re- 
actions were somewhat more severe than the 
radium reactions in over one-third of the ex- 
periments. In only one rabbit was the radium 
reaction thought to be more severe than the 
cobalt 60 reaction on the opposite side. 

It is therefore suggested that at least an ad- 
ditional 1§ per cent correction factor be applied 
when utilizing cobalt 60 in Paterson-Parker 
distribution schemes. To convert Paterson- 
Parker tables to equivalent cobalt 60 tables, 
the factor 0.619 should be employed in addi- 
tion, as was indicated in a footnote in the text 
of the above paper. 
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ACCELERATION OF DELAYED EXCRETORY 
UROGRAMS 


INFLUENCE OF INGESTED ICE WATER ON THE KIDNEY FUNCTION 
By FRANCIS A. HERZAN, M.D.,* and FREDERICK W. O'BRIEN, M D.+ 


BOSTON, MASSACHUSETTS 


_ technique of excretory urographic 
examination will often depend upon 
the clinical question proposed. If one sus- 
pects a tumor, tuberculosis, or other dam- 
age of the kidney parenchyma and the 
kidney does not excrete dye within forty- 
five to sixty minutes, one may conclude 
that the kidney is non-functioning. The 
reason for non-function can usually be 
determined if retrograde pyelography is 
done in conjunction with the excretory uro- 
grams. 

The conduct of the roentgen examination 
will be different in the case of extreme de- 
lay in excretion of the dye due to ureteral 
obstruction. Here, the back pressure of 
urine causes the dye to be retained in the 
renal tubules. The delay manifests itself 
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first by an accentuation of the kidney 
shadow on the involved side, commonly 
known as a positive nephrogram (Fig. 1). 

Heilbrun and Chittenden? have reported 
delay on the affected side for twenty-four 
to forty-eight hours. When there is sup- 
pression of function, examinations are 
carried on by them at intervals of one to 
four hours. If the collecting system is not 
outlined to the point of obstruction after 
six to eight hours, another study is not 
made until twenty-four hours. They point 
out that the clinical state should deter- 
mine whether a patient with acute ureteral 
obstruction should be studied by excretory 
or by retrograde urography. 

Recently, in our hospital, in an attempt 
to accelerate the roentgen examination 
in a particular case of delayed excretory 
urogram, the patient was given a glass 
of ice water, with dramatic result. 


CASE REPORT 


The patient was a thirty-five year old white 
male, admitted to the hospital August 8, 1950, 
with symptoms of left renal colic. He com- 
plained of sudden onset of severe pain in the 
left kidney region, radiating into the left lower 
abdomen. This was associated with profuse 
perspiration, nausea and vomiting of yellow- 
colored fluid. Examination disclosed a well de- 
veloped, well nourished man. Blood pressure 
was 138/60; temperature 102.4° F. Palpation 
over the left loin and kidney area produced pain 
and tenderness. 

Laboratory Findings. Blood: hemoglobin 82 
per cent; leukocytes 17,000; erythrocytes 5.9 
million. Urine: cloudy, amber, pH, 6.5; specific 
gravity, 1.025; albumin, acetone and _ sugar, 
negative; leukocytes, I to 2 per high power 
field; erythrocytes, 3 to 4 per high power field; 
no casts; many uric acid crystals, squamous 


* Resident in Radiology, Cambridge City Hospital, Cambridge, Massachusetts; Teaching Fellow in Radiology at Harvard Uni- 
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epithelial cells, and compound granulated cells. 

Roentgen Examination. A survey film of the 
genitourinary tract disclosed a slight enlarge- 
ment of the left kidney shadow, with no evi- 
dence of opaque calculi. A subsequent ex- 
cretory urogram revealed normal excretion of 
dye on the right side, but on the left, there was 
no excretion seen on films taken at five, fifteen, 
thirty, forty-five, sixty and one hundred and 
twenty minute intervals. 

With each succeeding film, a gradual ac- 
centuation of the left kidney shadow was seen, 
producing a spontaneous nephrogram. The 
calyces and kidney pelvis, however, were not 
demonstrable. After two hours, the kidney 
parenchyma was fully saturated with retained 
dye, with only slight filling of the upper calyx. 
The patient at this time, complained of pain 
and discomfort in the kidney region. He was 
also warm and perspiring. With the thought of 
diluting the retained dye and thereby facilitat- 
ing its excretion from the kidney tissue, the 
patient was given a glass of ice water. He im- 
mediately had relief of pain and discomfort. 
This striking fact suggested that kidney pres- 
sure and spasm had been relieved. Therefore, 
another film was taken, five minutes later. 

In spite of the fact that no appreciable dilu- 
tion could have taken place in that short time, 
this film surprisingly showed excellent filling of 
the renal calyces, pelvis and ureter (Fig. 2). A 
mild hydronephrosis and some kinking of the 
ureter in the region of the ureteropelvic junc- 
tion was also evident. In order to explain the 
cause of the temporary obstruction, two pos- 
sibilities were considered: either a non-opaque 
ureteral stone or kinking of the ureter due to an 
aberrant vessel. It was assumed that the as- 
sociated spasm could be present in either case 
and, in any event, it was relieved by the in- 
gestion of the ice water. 


DISCUSSION 

Best and Taylor! observe that the func- 
tion of the vagus in relation to the kidney 
at present is unknown. The prompt filling 
of the pelvis and calyces following a drink 
of ice water cannot be laid to diuresis which 
again, according to Best and Taylor,! does 
not commence until thirty to sixty minutes 
after the water has been drunk. No infor- 
mation concerning the neurogenic influence 
of thermic stimulation of the gastric muco- 
sa on kidney function was found. 


Acceleration of Delayed Excretory Urograms 
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It is common knowledge that renal cal- 
culus is often associated with nausea and 
vomiting, cardiospasm and pylorospasm, 
the result most probably of a gastrorenal 
reflex. 

We are assuming here that after ingestion 
of ice water, the temporary block in the 
ureter, due to the non-opaque stone and 
ureteral spasm, and also the inhibited 
secretory activity of the kidney, was re- 
leased by the vagus reflex through the gas- 
tric mucosa. The associated pain, produced 
by the increased pressure and the disten- 
tion of the ureter, kidney pelvis and kidney 
capsule, was also released through this 
gastrorenal reflex. 

In order to strengthen this theory of a 
gastrorenal reflex,” we would like to re- 
port further observations. Another patient 
was roentgenographed, with the clinical 
diagnosis of ureteral stone. The flat film 
revealed a large stone in the region of the 
ureteropelvic junction. The excretory uro- 
grams showed a marked delay in excre- 
tion, and a spontaneous nephrogram. The 
patient had severe renal colic during the 
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examination. However, we did not expect 
remarkable acceleration of the excretion 
of the dye retained in the parenchyma, 
because of the complete ureteral obstruc- 
tion. He was given ice water. The im- 
mediate pain-killing effect of the ice water 
was striking and almost incredible. This 
phenomenon was repeatedly observed. 
The effect of the ice water on the accelera- 
tion of the delayed excretion was slower 
than in the first case, because the large 
stone completely obstructed the ureter. 
After six hours, the kidney pelvis was filled 
and the point of obstruction visualized. 
The twenty-four and forty-eight hour films 
still showed the same findings. 

One of us (F.A.H.) also attempted, under 
roentgenoscopy, to determine the effect 
of ice water during retrograde pyelography. 
The results of these studies are still in- 
complete, but seem to substantiate the 
above-mentioned theory, and further stud- 
ies are under investigation. Again stimula- 
tion of peristalsis and relief of pain during 
retrograde pyelography were noted. 


Francis A. Herzan and Frederick W. O’Brien 
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CONCLUSION 


A case has been reported in which a 
delayed excretory urographic examination 
was accelerated by the ingestion of ice 
water. An attempt to explain the influence 
of ice water on the kidney function has 
been made. In order to strengthen our 
explanation, it would be desirable to col- 
lect more data in a large series of cases. 

Since very little is known about the in- 
fluence of nerve supply of the kidney on 
the renal function in man, any new ob- 
servation which may clarify this problem 
should be reported. 


Fk. W. O’Brien, M.D. 
465 Beacon St. 
Boston 15, Mass. 
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A TECHNIQUE FOR ARTHROGRAPHY OF THE HIP 


By ABEL KENIN, M.D., amd JACK LEVINE, M.D. 


BROOKLYN, NEW YORK 


T HAS been demonstrated that arthrog- 

raphy of the hip is of great diagnostic 
value. By filling the free joint space with 
1 to 2 cubic centimeters of radiopaque 
material, one can see the exact extent of the 
cartilaginous and ligamentous structures 
within the confines of the synovial cavity 
which cannot be seen by ordinary roent- 
genographic technique. 

Although scattered reports on arthrog- 
| raphy have appeared in the literature 
since 1935, it has not been widely used be- 
cause of technical difficulties encountered. 

Two techniques for this procedure have 
been described heretofore. In one, the 
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needle is introduced anteriorly and brought 
into contact with the rim of the acetabu- 
lum. It is then slipped under the edge to 
enter the synovial cavity. In the second, 
the needle is introduced laterally, directly 
over the tip of the greater trochanter, and 
moved along the superior surface of the 
neck until the joint cavity is entered. 
The difficulty encountered in the first 
method is in locating precisely the position 
of the acetabular rim in a hip joint even 
with the use of anatomical landmarks. In 
our experience, the contrast medium has 
often been deposited extra-articularly. In 
addition, we have been hesitant in using 
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Fic. 1. Frontal section through hip joint. (Reproduced by permission from Surgical Anatomy. By 
C. Latimer Callander. W. B. Saunders Company, Philadelphia, 1935, p- 912.) 
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Fic. 2. (4) Point of needle is well below the head and epiphyseal plate impinging upon the anterior surface 
of the neck of the femur. (B) The contrast medium has been introduced intra-articularly. 


this method because of the proximity of the 
femoral head and its delicate articular 
cartilage which might readily be damaged 
by the needle. We have had no personal 
experience with the second method. 

Our approach was planned to take ad- 
vantage of the fact that the synovial cavity 
is prolonged anteriorly to the base of the 
femoral neck and can be entered distal to 
the capital epiphyseal plate without jeop- 
ardizing it or the cartilaginous head 


(Fig. 1). 


Fic. 3. Schematic drawing of arthrogram of hip. 
(Reproduced by permission of Surgery, Gynecology 
and Obstetrics from Severin, E. Surg., Gynec. & 
Obst., 1941, 72, 601-604.) A, ribbon around femoral 
neck; B, orbicular zone; c, fibrocartilaginous lim- 
bus; D, capsule pocket outside transverse liga- 
ment; E, impression of transverse ligament; F, re- 
cessus fossae acetabuli. 


TECHNIQUE 


The landmark used is the point where 
the femoral artery crosses Poupart’s liga- 
ment. In infants the procedure is performed 
under general anesthesia. A No. 20 short 
beveled spinal needle with stylet in place 
is introduced 1 cm. laterally and 1 cm. 
inferiorly to this point and directed 15 
degrees medially and 15 degrees superiorly. 
The stylet is then withdrawn and the 
syringe containing 3 cc. of 20 per cent dio- 
drast is attached to the needle. With the 


Fic. 4. Normal arthrogram. Lettering corresponds 
to that in Figure 3 except that c points to synovial 
attachment above and lateral to limbus. 
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Fic. 5. (4) and (B) Flat films appear to 
show a true dislocation of the right hip 
in a female, aged thirteen months. (C) 
and (D) Pre-reduction arthrograms 
show that this is actually a subluxa- 
tion with a large, regular femoral 
head, widened joint space and defect 
produced by interposed limbus. (£) 
Post-reduction arthrogram illustrates 
narrowed joint space and normal rela- 
tionship of head to limbus. 


¢ 
_ 
_ 
| 
| 


point of the needle against bone, it is im- 
possible to inject any fluid. The needle is 
then withdrawn just a few millimeters 
while continuous pressure is exerted on the 
plunger of the syringe until it is possible 
to inject the fluid. Resistance is encountered 
after 1 to 3 cc. of the fluid has been in- 
jected, depending upon the size of the 
joint cavity. The needle is then withdrawn, 
the hip moved through its range of motion 
two to three times, and roentgenograms 
are taken in the anteroposterior and lat- 
eral projections. 

In older children the point of insertion 
of the needle may be 2 or even 3 cm. below 
and lateral to the landmark in order to 
avoid depositing the diodrast upon the 
acetabular shelf. 

It may be noted (Fig. 2) that the needle 
is introduced into the neck of the femur 
where there is no danger of damaging any 
delicate structures. In cases where the 
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Fic. 6. (4) Flat film demonstrates what ap- 
pears to be a true dislocation of the right 
hip. (B) Pre-reduction arthrogram. Note 
higher displacement of the head and a 
larger interposing limbus. (C) Following at- 
tempted reduction, limbus is still interposed 
and head is incompletely reduced. 


flat film reveals a definite lateral displace- 
ment of the head and shaft of the femur, 
the needle should be introduced more 
laterally and often more superiorly. As an 
additional safeguard, the position of the 
needle prior to injection of the contrast 
medium can readily be determined by 
roentgenography. 

The arthrogram clearly demonstrates 
many anatomical features (Fig. 3 and 4). 
(1) The attachment of the synovia just 
above the limbus results in the formation 
of a small pocket on the superior margin 
of the hip joint just lateral to the limbus. 
(2) A triangular wedge, devoid of contrast 
medium, which represents the limbus, is 
clearly outlined at the lateral margin of 
the acetabulum. (3) The inferior limit of the 
synovia is demonstrated by a collection of 
contrast medium at the base of the neck. 
(4) The articular cartilages are separated 
and clearly defined. (5) The zona orbicu- 
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A Technique for Arthrography of the Hip 


Fic. 7. (4) A typical case of Perthes’ disease with apparent flattening of the head of the femur. 
(B) Arthrography reveals perfectly smooth spherical articulating surface of head. 


laris formed by the circular fibers of the 
capsule is visualized as a band devoid of 
or deficient in contrast medium at the base 
of the head. (6) A niche can be seen repre- 
senting the ligamentum transversum in the 
acetabular notch. (7) The pocket of con- 
trast medium above the niche is often seen 
as two prongs representing the acetabular 
attachment of the ligamentum teres. 

The greatest application of arthrography 
thus far has been in the study of congenital 
dysplasia and dislocation of the hip. Often 
the clinical impression of an experienced 
observer based upon physical findings and 
flat roentgenograms of the hips is proved 
erroneous by arthrography. Figures 5, 4 
and B, illustrate a case which was diagnosed 
clinically and roentgenographically as a 
true dislocation of the right hip. Pre-reduc- 
tion arthrography (Fig. 5, Cand D) demon- 
strates that the hip is not dislocated but is 
subluxated with the limbus interposing. 
On the post-reduction arthrogram (Fig. 
sE) it is noted that the joint space is 
normally narrow and the head is in normal 
relationship to the limbus. In contrast, 
Figure 64 presumably illustrates a similar 
pathological process. However, pre-reduc- 
tion arthrograms reveal higher displace- 
ment of the head with a larger interposing 
limbus. Roentgenograms after attempted 
reduction still demonstrate interposing 
limbus and incomplete reduction of the 
head. In this instance open reduction was 


deemed advisable (Fig. 6, B and C). 
Another application of arthrography is 
illustrated in Figure 7 which shows what 
appears to be flattening of the head of the 
femur in a typical case of Perthes’ disease 
under treatment. We were concerned 
whether the incongruity between the artic- 
ular surfaces was as extensive as that 
shown in the flat plates. Arthrography 
revealed a perfectly smooth, spherical, 
normal articulating surface of the head. 


SUMMARY 


We believe that arthrography of the 
hip has not been given the attention it 
merits in this country because of technical 
difficulties encountered with previously 
described methods of injection. The method 
described here is simple and endangers no 
delicate structures. The salient anatomical 
features of the normal and pathological hip 
joint are clearly demonstrated in the ar- 
throgram properly performed. 


Abel Kenin, M.D. 
20 Plaza St. 
Brooklyn 17, New York 
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THE ANNUAL MEETING OF THE AMERICAN 


ROENTGEN RAY SOCIETY 


HE annual meeting of the American 

Roentgen Ray Society, the fifty-third 
since its organization, will be held at the 
Shamrock Hotel, Houston, Texas, Septem- 
ber 23, 24, 25 and 26, 1952. This is the first 
time that the American Roentgen Ray 
Society has gone to Texas and the meeting 
in Houston is anticipated with much enthu- 
siasm. President-Elect Charles L. Martin 
and his Program Committee have arranged 
an interesting program from beginning to 
end, as is shown in the Preliminary Pro- 
gram which is published elsewhere in this 
issue of the JOURNAL. 

The Address of Welcome to the Society 
will be given by Dr. Chauncey D. Leake, 
Vice-President, Medical Branch of the Uni- 
versity of Texas. This in itself presages a 
good omen for the meeting. A careful read- 
ing of the Preliminary Program will leave 
no doubt as to the excellence of the meeting 
which is in store for the members and their 
guests who are planning to attend. On Tues- 
day evening the Caldwell Lecture will be 
given by Dr. Edward B. D. Neuhauser, 
Assistant Professor of Radiology, Harvard 
Medical School, and Radiologist-in-Chief, 
the Infants’ and the Children’s Hospitals, 
Boston, Massachusetts. He has chosen as 
the topic of his discussion “Growth Difter- 
entiation and Disease.”” There is perhaps 
no one more capable to discuss so timely a 
subject than Dr. Neuhauser. 

One of the most rewarding features of the 
annual meetings is the Instruction Courses 
which for the last number of years have 
been under the direction of Dr. Harry M. 
Weber. Elsewhere in this issue of the 
Journat will be found a detailed descrip- 
tion of the various courses that will be 
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offered at the Houston meeting and also a 
list of the distinguished faculty who will 
participate in this part of the program. 
Among the many excellent Instruction 
Courses are several dealing with the rapidly 
advancing field of radioactive isotopes and 
their applications both diagnostically and 
therapeutically. 

The program has been so arranged by 
President-Elect Martin and his committee 
that the Instruction Courses will begin at 
the early hour of 8:30 in the morning, and 
at 10 o’clock an hour has been set aside 
for a study of the Scientific and Commercial 
Exhibits. The Shamrock Hotel may boast 
of one of the best arranged buildings es- 
pecially designed for housing both scien- 
tific and commercial exhibits. The Scientific 
Exhibit, always of great interest, promises 
to be an exceptional one this year, and the 
commercial exhibitors are showing a lively 
interest in the Houston meeting, realizing, 
as they do, that in the exhibit hall there is 
ample space to display their newer instru- 
ments and apparatus for radiological and 
applied fields, including precision instru- 
ments for use with radioisotopes. Among 
the exhibitors will be found a number of 
publishers displaying their latest books 
dealing with medical, surgical and radio- 
logical subjects. It is always a pleasure also 
to welcome the publishers to the American 
Roentgen Ray Society as they, together 
with the various scientific journals dealing 
with medicine and allied subjects including 
radiology, are the chroniclers of the time in 
the expression of medical advancements. 

In the arranging of his splendid scien- 
tific program, President-Elect Martin and 
his committee have not overlooked the 
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social aspects of the meeting. The Golf 
Tournament, which is one of the pleasant 
annual events, will be held on Monday, 
September 22, followed by the golf dinner 
at the beautiful River Oaks Country Club. 
Another entertainment feature which may 
be arranged for is deep sea fishing in the 
Gulf of Mexico which, as Dr. Martin says, 
is not excelled in the world. Those who wish 
to take advantage of this may make the 
necessary arrangements through the Local 
Committee under the chairmanship of Dr. 
Palmer Wigby. Trips to points of interest 
will also be made available. 

An interesting group of activities has 
been arranged for the visiting ladies by the 
Ladies Local Committee under the chair- 
manship of Mrs. Palmer Wigby. A detailed 
announcement of these plans will be found 
elsewhere in this issue. 

On Thursday evening, September 25, will 
be held the Annual Banquet in the famous 
Emerald Room of The Shamrock, and the 
banquet will be preceded by a cocktail 
hour in the Grecian Room. 

The facilities of The Shamrock, whose 


fame has gone abroad, are excellent in all 
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respects from its luxurious interior appoint- 
ments to its beautiful swimming pool only 
a few steps from the hotel. And, as has 
been stated, the accommodations for the 
Scientific and Commercial Exhibits are not 
excelled. 

All in all, the Houston meeting promises 
to be a top-letter one and an opportunity 
which should not be missed. Houston itself 
is a beautiful and rapidly growing city, 
accessible by air and rail from all parts of 
the country, and its lovely residential sec- 
tion may be compared favorably with any 
in the country. Its modern medical office 
buildings which have recently been erected 
and its hospital facilities at the moment 
and the hospitals in process of construction 
bid fair to make Houston one of the medical 
centers of the country. 

Those who anticipate attending the 
meeting should make their reservations at 
once. Requests for reservations should be 
addressed to the Shamrock Hotel, Hous- 
ton, Texas. When accommodations are no 
longer available there, satisfactory reserva- 
tions will be made at one of the cooperat- 
ing hotels. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


MEETINGS OF ROENTGEN SOCIETIES* 


Unirep States oF AMERICA 


AMERICAN RoentceEN Ray Society 
Secretary, Dr. Barton R. Young, Germantown Hospital, 
Philadelphia 44, Pa. Annual meeting: Shamrock Hotel, 
Houston, Texas, September 23, 24, 25 and 26, 1952. 

AmerIcAN Rapium Society 
Secretary, Dr. J. E. Wirth, 635 Herkimer St., Pasadena 1, 
Calif. Annual meeting: 1953, to be announced. 

Rapro.ocicat Society or NortH AMERICA 
Secretary, Dr. D. S. Childs, 713 E. Genesee St., Syracuse 
2, N. Y. Annual meeting: Netherland-Plaza Hotel, 
Cincinnati, Ohio, December 7 to 12, 1952. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Secretary, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Illinois. 

Section on Raprotocy, AMERICAN Mepicat AssociaTION 
Secretary, Dr. T. Leucutia, Harper Hospital, Detroit 1, 
Mich. Annual meeting: 1953, to be announced. 

AtaBAMA Rapro.ocicat Society 
Secretary, Dr. J. A. Meadows, Jr., Medical Arts Bldg., 
Birmingham 5, Ala. Meets time and place Alabama State 
Medical Association. 

Arizona Rapio.ocicat Society 
Secretary, Dr. RK. Lee Foster, 15 E. Monroe, Phoenix, 
Ariz. Two regular meetings a year. The annual meeting 
at time and place of State Medical Association and 
interim meeting six months later. 

ARKANSAS RaDIoLocIcaL Society 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

ATLANTA RaproLocicat Society 
Secretary, Dr. Albert A. Rayle, Jr., 478 Peachtree St., 
N.E., Atlanta, Ga. Meets monthly, except during three 
summer months on second Friday evening. 

Brooktyn RoentceEnN Ray Society 
Secretary, Dr. J. J. Daversa, 345 75th St., Brooklyn, 
= 7 Meets monthly fourth Tuesday, October through 

pril. 

Burrato Rapro.ocicat Society 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 

. Y. Meets second Monday evening each month, 
October to May inclusive. 

Centra New York Roentcen Ray Soctety 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N. Y. Meets January, May, November. 

Centra Ouro Rapro.ocicat Society 
Secretary, Dr. F. A. Riebel, 15 West Goodale St., 
Columbus, Ohio. Meets at 6:30 p.m. on second Thursday 
of October, December, February, April, and June at 
Columbus Athletic Club, Columbus, Ohio. 

Cuicaco Roentcen Society 
Secretary, Dr. B. D. Braun, 6 N. Michigan Ave., Chicago 
2, Ill. Meets second Thursday of each month, October 
to April inclusive at the University Club. 

CLEVELAND RaDIOLocIcaL Society 
Secretary, Dr. Mortimer Lubert, 10515 Carnegie Ave., 
Cleveland 6, Ohio. Meetings at 6:45 p.m. on fourth 
Monday of each month from October to April. 

Cotoravo Society 
Secretary, Dr. W. P. Stampfli, 1933 Pearl St., Denver, 
Colo. Meets third Friday of each month at University 
of Colorado Medical Center or at Denver Athletic Club. 

Connecticut Rapro.ocic Society 
Secretary, Dr. E. W. Godfrey, 1676 Boulevard, West 


Hartford, Conn. Meets second Friday October and April. 
Dattas-Fort WortH RoentGeN Stupy CLus 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 P.M. 
Detroir RoenTGEN Ray AND Rapium Society 
Secretary, Dr. J. C. Cook, Harper Hospital, Detroit, 
Mich. Meets monthly first Thursday, October to May, at 
Wayne County Medical Society Building. 
East Bay RoentGeN Society 
Secretary, Dr. Dan Tucker, 434 joth St., Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland. 
Fioripa Society 
Secretary, Dr. A. Judson Graves, 2002 Park St., Jackson- 
ville, Fla. Meets twice annually, in the spring with the 
annual State Society meeting, and in the fall. 
GeorGiA RapIoLocicaL SocreTy 
Secretary, Dr. Robert M. Tankesley, 218 Doctors Bldg., 
Atlanta, Ga. Meets in mid-winter and at annual meeting 
of Medical Association of Georgia in the spring. 
GreaTeR Miami RaDIOLoGIcAL SOCIETY 
Secretary, Dr. Maurice Greenfield, Ingraham Bldg., 
Miami, Fla. Meets third Wednesday of each month at 
Veterans Administration Building. 
Houston Society 
Secretary, Dr. F. M. Windrow, 1205 Hermann Profes- 
sional Bldg., Houston, Texas. Meets fourth Monday each 
month. 
IpaHo State RADIOLOGICAL Society 
Secretary, Dr. Alfred M. Stone, St. Lukes Hospital, 
Boise, Idaho. Meets annually at same time as Idaho State 
Medical Association, 
RaproLocicat Society 
Secretary, Dr. Stephen L. Casper, 1101 Maine St., 
Quincy, Ill. Meets three times a year. 
InDIANA RoENTGEN SociETY 
Secretary, Dr. William M. Loehr, 712 Hume-Mansur 
Bldg., Indianapolis 4. Meets second Sunday in May. 
Iowa X-Ray Cius 
Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, Iowa. Luncheon and business meeting 
during annual session of Iowa State Medical Society. 
Kansas Rapro.ocicat Society 
Secretary, Dr. Charles M. White, 3244 E. Douglas, 
Wichita 8, Kan. Meets annually with State Medical 
Society. 
Kentucky Rapro.oaicat Society 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Seelbach Hotel, Louisville. 
Kincs County Rapro.ocicat Society 
Secretary, Dr. Marcus Wiener, 1430 48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 P.M. 
Los AncELEs Rapro.ocicaL Society 
Secretary, Dr. John B. Hamilton, 210 N. Central Ave., 
Glendale 3, Calif. Meets second Wednesday each month 
at Los Angeles County Medical Association Building. 
LoutstaNa RaDIoLocicaL Society 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State 
Medical Society Meeting. 
Marne Society 
Secretary, Dr. C. F. Miller, Central Maine General Hos- 
pital, Lewiston, Maine. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Miami Vattey Raprotocicat Society 
Secretary, Dr. G. A. Nicoll, 134 Apple St., Dayton, 
Ohio. Meets second Friday of fall and winter months. 

Mip-Hupson Society 
Secretary, Dr. J. W. Walton, Horton Memorial Hospital, 
Middletown, N. Y. Meets 8:30 p.m., fourth Tuesday each 
month, September to May. 

Mitwaukee RoentceEN Ray Society 
Secretary, Dr. T. J. Pfeffer, 839 N. Marshall St., Mil- 
waukee 2, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota Raprotocicat Society 
Secretary, Dr. L. A. Nash, 572 Lowry Medical Arts Bldg., 
St. Paul 2, Minn. Meets three times annually, once at 
time of State Med. Assn., and in spring and fall. 

MisstssipP1 RADIOLOGICAL SocIETY 
Secretary, Dr. John W. Evans, 621 High Street, Jackson 
2, Miss. Meets third Thursday of each month at the 
Rotisserie Restaurant at 6:30 P.M. 

Nassau Rapro.ocicat Society 
Secretary, Dr. Joseph J. La Vine, 259 North Grand Ave., 
Baldwin, N. Y. Meets second Tuesday of the month in 
February, April, June, October and December. 

NEBRASKA RADIOLOGICAL SocieTY 
Secretary, Dr. R. W. Blanchard, 1216 Medical Arts Bldg., 
Omaha, Nebr. Meets fourth Thursday of each month at 
6 p.m. at Omaha or Lincoln. 

New Roentcen Ray Society 
Secretary, Dr. L. L. Robbins, Massachusetts General 
Hospital, Boston, Mass. Meets monthly on third Friday, 
Harvard Club. 

New Hampsuire RoentceNn Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York RoentTGeEn Society 
Secretary, Dr. Irving Schwartz, 45 E. 66th St., New York 
21, N. Y. Meets monthly on third Monday, New York 
Academy of Medicine, at 8:30 p.m. 

Nortu Carouina Society 
Secretary, Dr. J. E. Hemphill, 1420 E. Fifth St., Char- 
lotte 4, N. C. Meets in May and October. 

Dakota RaproLoaicaL Society 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings by announcement. 

NorTHEASTERN New YorK RabIo.LocicaL Society 
Secretary, Dr. John F. Roach, Albany Hospital, Albany, 
N. Y. Meets on the second Wednesday of October, 
November and March at the University Club, Albany. 
Annual meeting in June to be announced. 

NorTHERN CALIFORNIA RADIOLOGICAL CLUB 
Secretary, Dr. G. A. Fricker, Sacramento County Hospi- 
tal, Sacramento, Calif. Meets at dinner last Monday, 
every second month, except June, July and August. 

Outo State Society 
Secretary, Dr. Willis S. Peck, 2001 Collingwood Blvd., 
Toledo, Ohio. 

OKtanHoma State Rapiotocicat Society 
Secretary, Dr. W. E. Brown, 2020 S. Xanthus, Tulsa 4, 
Okla. Three regular meetings annually. 

Orecon Society 
Secretary, Dr. J. Richard Raines, 214 Medical-Dental 
Bldg., Portland 5, Oregon. Meets monthly from October 
to June on the second Wednesday of each month at 8:00 
p.M. at the University Club. 

Or.eans Parisy Rapro.ocicat Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Paciric NortHwest RADIOLOGICAL SOCIETY 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Paciric RoENTGEN 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PennsYLvania Raprotocicat Society 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 
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PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. George P. Keefer, American Oncologic 
Hospital, Philadelphia 4, Pa. Meets first Thursday of 
each month, at 5 p.M., from October to May in Thompson 
Hall, College of Physicians. 

PitTsBURGH RKOENTGEN SOCIETY 
Secretary, Dr. E. J. Euphrat, 3500 Fifth Ave., Pittsburgh 
13, Pa. Meets 6:30 p.m. at Webster Hall Hotel on second 
Wednesday each month, October to May inclusive. 

Raprotocica Section, BALtimore Mepicat Society 
Secretary, Dr. Richard B. Hanchett, 705-6 Medical Arts 
Bldg., Baltimore, Md. Meets third Tuesday each month, 
September to May. 

Raprotocicat Section, Connecticut Mepicat Society 
Secretary, Dr. Fred. Zaff, 135 Whitney Ave., New Haven, 
Conn. Meets bimonthly on second Wednesday. 

Rapro.ocicat Section, Mepicat Society oF THE Dis- 
TRICT OF COLUMBIA 
Secretary, Dr. U. V. Wilcox, 915 Nineteenth St., N. W., 
Washington 6, D. C. Meets Medical Society Library, 
third Thursday of January, March, May and October at 
8:00 P.M. 

Section, SOUTHERN MEDICAL AssociATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Rapro.ocicaL Society OF GREATER CINCINNATI 
Secretary, Dr. Harry K. Hines, 2508 Auburn Ave., Cin- 
cinnati 19, Ohio. Meets monthly from September to 
June on first Monday of each month at 7:30 P.M. at the 
Cincinnati General Hospital. 

Rapro.oaicat Society or Hawatt 
Secretary, Colonel Alexander O. Haff, M.C., Tripler 
Army Hospital, Honolulu, T. H. Meets third Friday of 
each month at Tripler Army Hospital. 

Rapro.ocicat Society or Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Rapro.ocicat Society or New JERSEY 
Secretary, Dr. Nicholas G. Demy, 912 Prospect Avenue, 
Plainfield, N. J. Meets annually at Atlantic City at time 
of State Medical Society and mid-winter at Elizabeth, 
N 


Ricumonp County Raprotocicat Society 
Secretary, Dr. W. F. Hamilton, Jr., University Hospital, 
Augusta, Ga. 

RocuesTer RoentcGen Ray Society, Rocuester, N. Y. 
Secretary, Dr. Robert J. Bleor, 260 Crittenden Blvd., 
Rochester, N. Y. Meets last Monday of each month, 
September through May, at Strong Memorial Hospital. 

Rocky Mountain Society 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. Mid-Summer Conference, Shirley-Savoy 
Hotel, Denver, Colo., August 7, 8 and 9, 1952. 

Sr. Louts Society oF KaDIOLoGIsTs 
Secretary, Dr. Francis O. Trotter, Jr., 634 N. Grand 
Blvd., St. Louis 3, Mo. Meets fourth Wednesday each 
month, except June, July, August and September. 

San Antonro-Mitirary Rapio.ocicaL Society 
Secretary, Dr. Hugo F. Elmendorf, Jr., 730 Medical Arts 
Bldg., San Antonio 5, Texas. Meets Brook Army Medical 
Center Officers Mess first Monday of each month. 

San Dieco Rapio.ocicat Society 
Secretary, Dr. Rex Uncapher, 7720 Girard Ave., La 
Jolla, Calif. Meets first Wednesday of each month at 
the University Club. 

San Francisco Society 
Secretary, Dr. 1. i: Miller, 2680 Ocean Avenue, San 
Francisco 27, Calif. Meets quarterly. 

Section on Raprotocy. CatirorniA AssociaTION 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 

Section on Raproocy, State Mepicat Society 
Secretary, Dr. Harold L. Shinall, St. Joseph’s Hospital, 
Bloomington, Ill. 

SHREVEPORT RaproLocicat 

Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 
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Soutu Bay RaproLocicat Society 
Secretary, Dr. Ford Shepherd, 526 Soquel Avenue, Santa 
Cruz, Calif. Meets second Wednesday each month. 

SoutH Carouina X-Ray Society 
Secretary, Dr. Henry E. Plenge, Spartanburg General 
Hospital, Spartanburg, S. C. One meeting with South 
Carolina Medical Association in May, others arranged 
by President. 

TENNESSEE RADIOLOGICAL 
Secretary, Dr. J. M. Frére, Newell Hospital, Chattanooga. 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas Rapio.ocicat Society 
Secretary, Dr. R. P. O’Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. Next meeting: San Antonio, Texas, Jan- 
uary 23 and 24, 1953. 

University oF MicuicANn DEPARTMENT OF ROENTGEN- 
oLocy StaFF MEETING 
Meets each Monday evening from September to June, 
at 7:00 P.M. at University Hospital. 

University oF Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
p.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 

State Society 
Secretary, Dr. Angus K. Wilson, 343 S. Main St., Salt 
Lake City 1, Utah. Meets third Wednesday in September, 
November, January, March and May. 

VirciniA RaDIOLocIcaL Society 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

WASHINGTON STATE RADIOLOGICAL SocIETY 
Secretary, Dr. John N. Burkey, 555 Medical-Dental 
Bldg., Seattle 1, Wash. Meets fourth Monday of each 
month from September through May. 

WESTCHESTER RADIOLOGICAL SOCIETY 
Secretary, Dr. Walter J. Brown, Northern Westchester 
Hospital, Mt. Kisco, N. Y. Meets on third Tuesdays of 
January and October and on two other dates to be an- 
nounced. 

Wisconsin Society 
Secretary, Dr. Irving I. Cowan, 425 E. Wisconsin Ave., 
Milwaukee 2, Wis. Special meetings held during year; 
annual meeting each spring at Madison, Wis. 

X-Ray Stupy or San Francisco 
Secretary, Dr. Charles E. Duisenberg, Palo Alto Clinic, 
300 Homer Ave., Palo Alto, Calif. Meets third Thursday 
at 7:45 P.M., January to June, Lane Hall, Stanford 
University Hospital; July to December, San Francisco 
Hospital. 


Cusa, Mexico anp CENTRAL AMERICA 


SocreDAD DE RaproLocfa y FIstoTeRAPIA DE CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

SoctepAD MEXICANA DE RaDIOLOGIA Y FISIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. 11 
Mexico, D. F. Meets first Monday of each month. 

SoctepaD RaproLécica PANAMENA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 86, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital, chosen at preceding meeting. 


’ 


British Empire 
British Instirute oF Rapro.ocy WITH 
THE RONTGEN Society 
Ordinary meeting, on the Thursday preceding the third 
Friday, October to May at 8:15 p.m. 
Medical Members’ meeting, on third Friday in each 
month at 5:00 P.M., 32 Welbeck St., London, W 1. 
Facutty or Rapro.ocists 
Honorary Secretary, Dr. J. F. Bromley, 45, Lincoln’s Inn 
_ Fields, London, W.C.2, England. 
SecTION oF Rapro.ocy oF THE Society or Mept- 
cinE (ConFINeD TO MepicaLt MemBers) 
Meets third Friday each month at 4:45 P.M. at the Royal 
Society of Medicine, 1 Wimpole St., London. 
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CaNaDIAN AssociaTION OF RapDIoLocists 
Honorary Secretary-Treasurer, Dr. Jean Bouchard, Suite 
305, 1555 Summerhill Avenue, Montreal 26, Que. Meet- 
ings January and June. 
Section oF RaproLocy, Canapian AssociaTION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
Société CANADIENNE-FRANCAISE D’ELECTROLOGIE ET DE 
Rapiotocie MépIcates 
Secretary, Dr. Origéne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 
AUSTRALIAN AND New ZEALAND AssoctaTION oF 
OLOGISTS 
Honorary Secretary, Dr. Alan R. Colwell, 135 Macquarie 
St., Sydney, N.S.W. 
Honorary Secretaries, State Branches: 
New South Wales, Dr. E. W. Frecker, 135 Macquarie 
St., Sydney. 
— Dr. T. L. Tyrer, 3 Lockerbie Court, East St. 
ilda. 
Queensland, Dr. J. Adam, 131 Wickham Terrace, 
Brisbane. 
South Australia, Dr. R. deG. Burnard, 170 North Ter- 
race, Adelaide. 
Western Australia, Dr. A. M. Nelson, 179 B St. Georges 
Terrace, Perth. 
New Zealand, Dr. E. G. Lynch, 12 Bolton St., Wel- 
lington. 


SoutH AMERICA 


AsOcIACcION ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Lidio G. Mocsa, Avda. Gral Paz 151, 
Cérdoba, Argentina. Meetings held monthly. 

SociEDAD ARGENTINA DE Rapro.ocia, Junta CENTRAL, 
Buenos AIRES 
Secretary, Dr. Oscar F. Noguera, Santa Fe 1171, Buenos 
Aires. Meetings are held monthly. 

SocreDAD ARGENTINA DE FILiat DEL 
SepE, Rosario 
President, Dr. Francisco P. Cifarelli. Meets monthly 
second Wednesday, 19 ha 663 Italia St., Rosario, Santa 
Fe. 

SocteDAD ARGENTINA DE Raprotocia, FILiat Dew Sur, 
Seve, La Piata 
President, Prof. Dr. Jose P. Uslenghi, La Plata. Meets 
monthly. 

SocteDAD ARGENTINA DE FILIAL DEL CENTRO, 
SeDE, CorDOBA 
President, Prof. Dr. David L. Caro, Corro 86, Cordoba. 
Meets monthly. 

SocteDAD ARGENTINA DE Rapro.ocia, Det Norte, 
Seve, TucuMAN 
President, Dr. Julio Mendez Valladares, Rivadavia 358, 
Tucuman. Meets monthly. 

SocrEDAD ARGENTINA DE Rapro.ocia, DE Cuyo 
Sepe, Menpoza. 
President, Dr. J. A. Orfila, Hospital Central, Mendoza. 
Meets monthly. 

SocteDADE BrasILEIRA DE RaproLocia Mepica 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
Janeiro, Brazil. Meets monthly, except during January, 
February and March, 

SocrEDADE BrasILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 Sao Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 P.M. in Sao Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SocrEDAD CoLOMBIANA DE RADIOLOGIA 
Secretary, Dr. Alberto Torres Focke, Av. 34 No. 17-34, 
Bogota, Colombia. Meets last Wednesday of each month. 

SocrEDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociacidn Médica Peruana 
“Daniel A. Carrién,” Villalta, 218, Lima. 
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SoctepaD DE RaproLocica, CANcEROLOGIA Y Fisica 
Mepica DEL Urucuay 
Secretary, Dr. Arias Bellini, Av. Agraciada 1464, Piso 13, 
Montevideo, Uruguay. 


ConTINENTAL Europe 


Société Betce DE RaDIOLocIE 
General Secretary, Dr. S. Masy, 111 Avenue des Allies, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 

Société Francaise 
and its branches: SociéTE pu Sup-Ovest, pu LirroraL 
MEDITERRANEEN, DU CENTRE ET DU Lyonnats, DE 
L’QuEsT, DE L’Est, ET D’ALGER ET D’AFRIQUE DU NorpD 
Secretary-General, Dr. A. Dariaux, 9 bis, Boulevard 
Rochechouart, Paris [X°, France. 

CESKOSLOVENSK SPOLECNOST PRO RENTGENOLOGII A 
Rapro.oci v Praze 
Secretary, Dr. Roman Blaha, Praha x11, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

Poutsu Society oF RaDIOLoGy 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., War- 
saw, Poland. 

Gpansk Section, Society or RADIOLOGY 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10:30, X-Ray 
Dept., Akademia Gdansk. 

Warsaw Section, Society oF 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Meets monthly. 

SocreTATEA RoMANA DE RaDIoLocie st ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual Maracine, 30, 
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S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

A.t-Russtan RoENTGEN Ray AssoctaTIon, LENINGRAD 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SocreDAD EspaANOLA DE RapDIOLociA Y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7, Madrid, 
Spain. Meets monthly in Madrid. 

SCHWEIZERISCHE RONTGEN-GESELLSCHAFT 
DE RaDIoLocie) 

Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland, 

DeutscHE ROENTGEN-GESELLSCHAFT 
Secretary, Dr. Peter Kriéker, (22a) Essen-Helsingen, 
Westpreussenstrasse 21. Meets annually in different 
towns. 

SocretTa ITALIANA DR Raprotocia Mepica 
Secretary, Prof. Mario Ponzio, Ospedale Mauriziano. 
Torino, Italy. Meets biannually. 


(SociéETE 


InpDIA 


Inp1an RaproLocicat AssociaTION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road, Bombay 1, India. 
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PRELIMINARY PROGRAM 


FIFTY-THIRD ANNUAL MEETING OF THE AMERICAN 
ROENTGEN RAY SOCIETY 


HE Fifty-third Annual Meeting of the 
American Roentgen Ray Society will 
be held at the Shamrock Hotel, Houston, 
Texas, September 23, 24, 25 and 26, 1952. 
An editorial covering some of the special 
features of the program, and a detailed out- 
line of the Instruction Courses will be 
found elsewhere in this issue. 

The Golf Tournament will be held 
Monday, September 22, followed by the 
annual Golf Dinner at the beautiful River 
Oaks Country Club. 

Dr. Edward B. D. Neuhauser of Boston, 
Massachusetts, will give the Caldwell Lec- 
ture on Tuesday evening, September 23. 
On Wednesday evening, September 24, a 
film reading session will be conducted by a 
panel of distinguished radiologists with Dr. 
Clyde A. Stevenson of Temple, Texas, act- 
ing as moderator. 

Thursday evening, September 25, has 
been reserved for the Annual Banquet in 
the famous Emerald Room and will be pre- 
ceded by a cocktail hour in the Grecian 
Room. 

Those who wish to hook a tarpon or a 
sailfish, or do some ordinary deep sea fish- 
ing in the Gulf of Mexico, can make the 
necessary arrangements through the local 
committee headed by Dr. Palmer Wigby, 
506 Hermann Professional Building, Hous- 
ton, Texas. Trips to points of interest will 
also be made available. 

The Scientific Program which has been 
arranged by President-Elect Charles L. 
Martin and his Program Committee is as 
follows: 


Tuesday, September 23, 1952 


8:30 A.M. Instruction Courses; Study of Scien- 
tific and Commercial Exhibits. 

10:45 A.M. Call to Order, Fifty-third Annual 
Meeting, H. Dabney Kerr, M.D., Presi- 
dent. 

Address of Welcome: Chauncey D. Leake, 


Ph.D., Vice-President, Medical Branch of 
the University of Texas. 

Installation of the President-Elect, Charles 
L. Martin, M.D., Dallas, Texas, by Presi- 
dent Kerr and the Chairman of the Execu- 
tive Council, Earl E. Barth, M.D., 
Chicago, Ill. 

Inaugural Address: President Charles L. 
Martin, M.D. 


A.M. 
Paper No. 
1. Unusual Forms of Fibrous Dysplasia of 
Bone. David D. Pugh, M.D., Roches- 
ter, Minn. Discussion by Ralph S. 
Bromer, M.D., Philadelphia, Pa. 
2. Roentgen Manifestations of Epidural 
Granulomas of the Spine. J. S. Camp- 
bell, M.D. (by invitation), and R. A. 
Silver, M.D. (by invitation), In- 
dianapolis, Ind. Discussion by George 
M. Wyatt, M.D., Orangeburg, S. C. 
3. Hodgkin’s Disease with Primary Mani- 
festation in Gastrointestinal Tract. 
U. V. Portmann, M.D., J. B. Hazard, 
M.D. (by invitation), and E. F. 
Dunne, M.D. (by invitation), Cleve- 
land, Ohio. Discussion by George W. 
Grier, M.D., Pittsburgh, Pa. 


2:00 P.M. 

4. Cerebral Arteriovenous Malformation as 
a Cause of Subarachnoid Hemorrhage. 
Wendell G. Scott, M.D., St. Louis, 
Mo. Discussion by Curtis H. Burge, 
M.D., Houston, Texas. 

. Reliability of Brain Tumor Localization 
by Roentgen Methods. Fred J. 
Hodges, M.D., and John F. Holt, 
M.D., Ann Arbor, Mich. Discussion 
by Merrill C. Sosman, M.D., Boston, 
Mass. 

6. Experiences in the Radiotherapy of 
Medulloblastomas of the Cerebellum. 
Isadore Lampe, M.D., Ann Arbor, 
Mich. Discussion by Carlton B. Peirce, 
M.D., Montreal, Canada. 

7- Rotational Supervoltage Therapy for 
Malignant Tumors of the Cervix and 


Bladder. Hugh F. Hare, M.D., Boston, 
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Mass., and John G. Trump, Ph.D., 
Cambridge, Mass. Discussion by Franz 
Buschke, M.D., Seattle, Wash. 

8. Initial Experience with 50 Gram Con- 
verging Beam Radium Therapy Unit. 
Douglas Quick, M.D., New York, 
N. Y. Discussion by Robert R. Newell, 
San Francisco, Calif. 

4:30 p.M. Executive Business Session of the 

Society. 


Tuesday Evening, September 23, 1952 


Eight-Thirty O’Clock 
The Caldwell Lecture 


“Growth Differentiation and Disease”’ 
by 

Edward B. D. Neuhauser, M.D. 

Assistant Professor of Radiology, Har- 
vard Medical School, and Radiologist- 
in-Chief, the Infants’ and the Chil- 
dren’s Hospitals, Boston, Massachu- 
setts. 

Introduction—Merrill C. Sosman, M.D., 
Boston, Massachusetts. 

Presentation of Medal to Dr. 
hauser—President Martin 


Neu- 


Wednesday, September 24, 1952 


8:30 A.M. Instruction Courses. 
10:00 A.M. Study of Scientific and Commercial 
Exhibits. 


11200 A.M. 

g. Fast Cameras for Gastrointestinal Micro- 
filming. Paul C. Hodges, M.D., Chi- 
cago, Ill. Discussion by Russell H. 
Morgan, M.D., Baltimore, Md. 

10. Recent Developments in Screen Intensi- 
fication. Russell H. Morgan, M.D., 
and Ralph EF. Strum (by invitation), 
Baltimore, Md. Discussion by Paul C. 
Hodges, M.D., Chicago, III. 

11. Biological Effects in Mice for Two Radi- 
ations of Different Ionization. (Qual- 
ity) Joanne Weikel Hollcroft (by in- 
vitation), and Egon Lorenz (by invita- 
tion), Bethesda, Md. Discussion by 
Titus C. Evans (by invitation), Iowa 
City, Iowa. 


2:00 P.M. 


12. Tricuspid Insufficiency — Angiocardi- 


ographic Findings. Charles T. Dotter, 
M.D. (by invitation), Daniel S. Lukas, 


invitation), 


M.D. (by 


and Israel 


Preliminary Program 


Jury, 1952 


Steinberg, M.D. (by invitation), New 
York, N. Y. Discussion by R. Parker 
Allen, M.D. (by invitation), Denver, 
Colo. 

13. Correlation of Roentgen and Surgical 
Findings in 200 Cases of Rheumatic 
Valvular Disease. Evaluation of Car- 
diac Chamber Size. Valvular Calcifica- 
tion of Pulmonary Vessels. J. Stauffer 
Lehman, M.D., Ardmore, Pa., and 
Joseph L. Curry, M.D. (by invitation), 
Philadelphia, Pa. Discussion by J. EF. 
Miller, M.D. (by invitation), Dallas, 
Texas. 

14. Pulmonary Aspects of Polyarteritis 
(Periarteritis) Nodosa. Howard P. 
Doub, M.D., Ben E. Goodrich, M.D. 
(by invitation), and James E. Gish, 
M.D. (by invitation), Detroit, Mich. 
Discussion by Vincent W. Archer, 
M.D. Charlottesville, Va. 

. Diagnosis of Parathyroid Adenomas in 
Hyperparathyroidism. Laurence L. 
Robbins, M.D., and Stanley M. Wy- 
man, M.D. (by invitation), Boston, 
Mass. Discussion by Aubrey O. Hamp- 
ton, M.D., Washington, D. C. 

. The Significance of a Solitary Mass in the 
Lung—A Study of 158 Resected Le- 
sions. C. Allen Good, M.D., Robert T. 
Hood, M.D. (by invitation), and 
John R. McDonald, M.D. (by invita- 
tion), Rochester, Minn. Discussion by 
LeRoy Sante, M.D., St. Louis, Mo. 

17. Traumatic Rupture of the Spleen— 
Evaluation of Roentgenographic Di. 
agnostic Criteria. Alvin C. Wyman, 
M.D. (by invitation), Alexandria, Va. 
Discussion by Lois C. Collins (by in- 
vitation), Houston, Texas. 


ON 


I 


Wednesday Evening, September 24, 1952 


Film Reading Session: Moderator—Clyde A. 
Stevenson, M.D., Temple, Texas. Paul 
C. Hodges, M.D., Chicago, Ill., Fred J. 
Hodges, M.D., Ann Arbor, Mich., Merrill 
C. Sosman, M.D., Boston, Mass., and 
C. Allen Good, M.D., Rochester, Minn. 


Thursday, September 25, 1952 


8:30 A.M. Instruction Courses. 


10:00 A.M. Study of Scientific and Commercial 


Exhibits. 


11:00 A.M. Symposium on Cancer of the Breast 


: 
a 
ive 
= 
j 
ay 
| 
. 


VoL. 68, No. 1 


18. Pathology. Arthur Purdy Stout, M.D. 
(by invitation), New York, N. Y. 

19. Surgery. Cushman D. Haagensen, M.D. 
(by invitation), New York, N. Y. 

20. Radiation Therapy. Maurice Lenz, 
M.D., New York, N. Y. Discussion by 
John V. Goode, M.D. (by invitation), 
Dallas, Texas, Eugene P. Pendergrass, 
M.D., Philadelphia, Pa., and U. V. 
Portmann, M.D., Cleveland, Ohio. 


2:00 P.M. 


21. Cholangiography Following Induced Ob- 
struction of the Ampulla of Vater. 
Philip J. Hodes, M.D., Philadelphia, 
Pa. Discussion by B. R. Kirklin, M.D., 
Rochester, Minn. 

22. Lesions in and about the Second Portion 
of the Duodenum. Ira H. Lockwood, 
M.D., Arthur B. Smith, M.D., and 
Lester D. Shook, M.D. (by invitation), 


Kansas City, Mo. Discussion by 
Richard Schatzki, M.D., Belmont, 
Mass. 


23. The Roentgen Diagnosis of Strangula- 
tion Obstruction. Harry Z. Mellins, 
M.D. (by invitation), Minneapolis, 
Minn., and Leo G. Rigler, M.D., 
Minneapolis, Minn. Discussion by 
Joseph C. Bell, M.D., Louisville, Ky. 

24. Radiation Treatment of Carcinoma of 
the Corpus Uteri. William E. Cos- 
tolow, M.D. (by invitation), James F. 
Nolan, M.D. (by invitation), and 
Charles Budenz, M.D. (by invitation), 
Los Angeles, Calif. Discussion by 
John Wall, M.D. (by invitation), 
Houston, Texas. 

25. Transvaginal Roentgen Therapy for 
Treatment for Carcinoma of Cervix. 
Juan A. del Regato, M.D., Colorado 
Springs, Colo. Discussion by Edwin C. 
Ernst, M.D., St. Louis, Mo. 


4:30 p.M. Executive Business Session of the 
Society. 


Thursday Evening, September 25, 1952 
Six-Thirty O’Clock 


Cocktails—Grecian Room 
Seven-Thirty O’Clock 
Annual Banquet—Emerald Room 
Presentation of Scientific Awards 


Preliminary Program 


Friday, September 26, 1952 


8:30 A.M. Instruction Courses 

10:00 A.M. Study of Scientific and Commrer- 
cial Exhibits. 

11:00 A.M. 

26. Treatment of Cancer of Prostate with 
Radioactive Gold. H. Dabney Kerr, 
M.D., H. B. Elkins, M.D., Rubin H. 
Flocks, M.D. (by invitation), and 
David A. Culp, M.D. (by invitation), 
Iowa City, Iowa. Discussion by Mar- 
shall Brucer, M.D., Oak Ridge, Tenn. 

27. Basic Physical and Biological Concepts 
Related to the Use of Cobalt 60 Hy- 
perchrome Steel Encased Needles as a 
Radium Substitute. Isadore Meschan, 
M.D. (by invitation), Anderson Net- 
tleship, M.D. (by invitation), George 
Regnier, M.D. (by invitation), James 
W. Nelson, M.D. (by invitation), and 
A. W. Lafferty, M.D. (by invitation), 
Little Rock, Ark. Discussion by Gil- 
bert H. Fletcher, M.D. (by invitation), 
Houston, Texas. 

28. The Effects of Roentgen Radiation and 
Cortisone upon Immunological Re- 
sponse in Mice. Jack Friedman, M.D. 
(by invitation), Alvar A. Werder, 
Ph.D. (by invitation), Asa B. Graham, 
(by invitation), Frank J. Roth (by 
invitation), and Jerome T. Sylvester, 
Ph.D. (by invitation), Minneapolis, 
Minn. Discussion by Harold Tivey 
(by invitation), Portland, Oregon, and 
James J. Nickson, M.D. (by invita- 
tion), New York, N. Y. 

2:00 P.M. 

29. Lymphosarcoma of the Stomach. W. H. 
Pfisterer, M.D., K. D. Epperson, 
M.D. (by invitation), and E. L. 
Jenkinson, M.D., Chicago, Ill. Dis- 
cussion by Paul C. Swenson, M.D., 
Philadelphia, Pa. 

30. The Double Contrast Enema. Clyde A. 
Stevenson, M.D., and McClure Wil- 
son, M.D. (by invitation), Temple, 
Texas. Discussion by Frederick E. 
Templeton, M.D., Seattle, Wash. 

31. Multiple Primary Tumors of the Colon. 
Roderick L. Tondreau, M.D. (by in- 
vitation), Philadelphia, Pa. Discussion 
by Robert T. Moreton, M.D., Fort 
Worth, Texas. 
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32. Hodgkin’s Disease. Frederick W. 
O’Brien, M.D., and Frederick W. 
O’Brien, Jr., M.D. (by invitation), 
Boston, Mass. Discussion by Eugene 
T. Leddy, M.D., Rochester, Minn. 

33. Treatment of Lymphoid Tissue in the 


Nasopharynx. Robert J. Reeves, M.D., 


Durham, N. C. Discussion by David S. 
Beilin, M.D., Chicago, III. 


Preliminary Program Jury, 1952 


. Twenty Years’ Experience with Roent- 
34 ’ p 


gen Therapy for Cancer of the Larynx 
and Pharynx. William Harris, M.D., 
Rudolph Kramer, M.D. (by invita- 
tion), and Sidney M. Silverstone, 
M.D., New York, N. Y. Discussion by 
W. Edward Chamberlain, M.D., Phil- 
adelphia, Pa. 
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AMERICAN ROENTGEN RAY SOCIETY 
SECTION ON INSTRUCTION 
Harry M. Weser, M.D., Director 


Titles and Abstracts of Courses Offered 
Fifty-third Annual Meeting 

The Shamrock Hotel, Houston, Texas 
September 23-26, 1952 


PRESIDENT-ELECT Charles L. Martin, 
with the approval of the Executive Coun- 
cil, has directed that the Section on Instruc- 
tion be continued for the annual meeting of 
1952. His program has been arranged so 
that the Instruction Courses will be of- 
fered between the hours of 8:30 a.m. and 
10:00 A.M. on Tuesday, Wednesday, Thurs- 
day and Friday. 

Eight rooms have been made available 
for the purposes of the Section on Instruc- 
tion. Courses will be presented in each one 
of these rooms every day of the meeting. A 
total of go minutes has been made available 
for each course. This makes it possible for 
instructors to devote ample time to discus- 
sion and to conference with those attending 
the courses. No other official activity has 
been scheduled for this time. 

The Section on Instruction presents for 
1952: 

(1) A Panel Discussion relating to Radio- 
isotopes (Course 101). 

(2) A Special Course given under the 
auspices of the American College of Radi- 
ology (Course 102). 

(3) Two courses (Courses 201 and 202), 
one each day, dealing largely with Radio- 
logic Physics, with a faculty of two instruc- 
tors and covering two periods. 

(4) Nine single period courses in Thera- 
peutic Radiology (Courses 301 to 309), 
with a faculty of nine instructors and cover- 
ing nine periods. 

(5) Ten single period courses and three 
multiple period courses in diagnostic roent- 
genology (Courses 401-419), with a faculty 
of thirteen instructors and covering nine- 
teen periods. 


n 


6. 


. Philip J. Hodes, B.S., 


GENERAL INFORMATION 


THE FACULTY 


. Mr. J. N. Bierly, Physicist, Medical Isotope 


Laboratory, Jefferson Medical College, Phila- 
delphia, Pennsylvania. 

W. Edward Chamberlain, M.D., Professor of 
Radiology, Temple University Medical School 
and Head of the Department of Radiology, 
Temple University Hospital, Philadelphia, Penn- 
sylvania. 


. Fred O. Coe, B.S., M.D., D.Sc., Partner in the 


firm of Drs. Groover, Christie and Merritt, 
Washington, D. C., Radiologist to Doctors Hos- 
pital, Washington, D. C. 


. Robert N. Cooley, M.D., Associate Professor, 


Department of Radiology, Johns Hopkins Hos- 
pital, Baltimore, Maryland. 


. K. E. Corrigan, Ph.D., Director, Research Di- 


vision, Harper Hospital, Detroit, Michigan. 

H. B. Elkins, M.D., Associate Professor of 
Radiology, University Hospitals, Iowa City, 
Iowa. 


. Edwin C. Ernst, M.D., Director, Radiological 


Department, Barnard Free Skin and Cancer 
Hospital, St. Louis, Missouri. 


. Titus C. Evans, Ph.D., Head, Radiation Re- 


search Laboratory, College of Medicine, State 
University of Iowa, City, Iowa. 


. Joseph H. Gast, Sc.D., Professor and Chairman 


of the Department of Biochemistry, Baylor 
University College of Medicine; Chairman, 
Methodist Hospital-Baylor Isotope Committee, 
Houston, Texas. 

M.D., D.Sc. (Rad.), Pro- 
fessor of Clinical Radiology, Medical School, 
University of Pennsylvania; Associate Professor, 
Graduate School of Medicine, University of 
Pennsylvania; Associate Radiologist to the Hos- 
pital of the University of Pennsylvania, Phila- 


delphia. 


. Fred J. Hodges, M.D., Professor of Roentgen- 


ology, University of Michigan, Ann Arbor, 
Michigan. 


. H. Dabney Kerr, M.D., Professor and Head of 


Radiology, College of Medicine, University 
Hospital, State University of Iowa, Iowa City, 
Iowa. 
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13. Isadore Lampe, M.D., Ph.D., Associate Profes- 
sor of Roentgenology, University of Michigan, 
Ann Arbor, Michigan. 

14. Maurice Lenz, M.D., Professor of Clinical Radi- 
ology, Columbia University, New York; Con- 
sultant Radiotherapist to the Manhattan Eye, 
Ear and Throat Hospital, Montefiore Hospital 
and Presbyterian Hospital, New York, New 
York. 

15. A. S. Macmillan, M.D., Radiologist, Massa- 
chusetts Eye and Ear Infirmary, Boston, Massa- 
chusetts. 

16. Eugene J. McDonald, M.D., Radiologist, Co- 
lumbia Hospital for Women, Washington, D. C. 

17. Isadore Meschan, M.D., Professor and Head, 
Department of Radiology, University of Ar- 
kansas School of Medicine, Little Rock, Ar- 
kansas. 

18. J. E. Miller, M.D., Associate Professor of Radi- 
ology, Southwestern Medical School of the 
University of Texas; Radiologist, Baylor Hos- 
pital, Dallas, Texas. 

19. Russell H. Morgan, M.D., Professor, Depart- 
ment of Radiology, Johns Hopkins Hospital, 
Baltimore, Maryland. 

20. H. M. Parker, M.Sc., F. Inst. P., Nucleonics 
Division, General Electric Company, Richland, 
Washington. 

21. Harold O. Peterson, M.D., Clinical Associate 
Professor of Radiology, University of Minnesota, 
Minneapolis, Minnesota; Radiologist to Miller 
Hospital and Children’s Hospital, St. Paul, 
Minnesota. 

22. Everett L. Pirkey, M.D.,Professor, Department 
of Radiology, University of Louisville School of 
Medicine; Director, Department of Radiology, 
Louisville General Hospita!, Louisville, Ken- 
tucky. 

23. David G. Pugh, M.D., Assistant Professor of 
Radiology, Mayo Foundation, University of 
Minnesota; Consultant, Section of Diagnostic 
Roentgenology, Mayo Clinic, Rochester, Minne- 
sota. 

24. Juan A. del Regato, M.D., Assistant Professor 
of Radiology, University of Colorado Medical 
School; Director, Penrose Cancer Hospital, Colo- 
rado Springs, Colorado. 

25. Robert Robbins, M.D., Associate Professor of 
Radiology, Chief of the Division of Therapy, 
Department of Radiology, Temple University, 
Philadelphia, Pennsylvania. 

26. Richard Schatzki, M.D., Radiologist, Mount 
Auburn Hospital, Cambridge, Massachusetts. 

27. Martin Schneider, M.D., Professor of Radiol- 
ogy, University of Texas Medical Branch, Gal- 
veston, Texas; Radiologist, Medical Branch 
Hospitals, Galveston, Texas. 

28. Paul C. Swenson, M.D., Professor of Radiology, 
Jefferson Medical College, Philadelphia, Penn- 
sylvania. 
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29. Paul C. Williams, M.D., Associate Professor of 
Orthopedics, Southwestern Medical School of 
The University of Texas, Dallas, Texas. 


CONFERENCE PERIODS 


Tuesday, Wednesday, Thursday and Fri- 
day mornings 
Single Periods........... 8 :30-10:00 A.M. 


Location 


All courses will be given in Normandy 
Room “A,” Normandy Room “B,”’ Cas- 
tilian Room “A,” Castilian Room “B,” 
Castilian Room “C,” Ming Room, Vene- 
tian Room, and International Room, which 
are located in the South Wing of the Third 
Floor of the Shamrock Hotel. Full informa- 
tion will be obtainable at the registration 
desk of the Section on Instruction which 
will be found in a small foyer to the right 
of the elevator foyer, Third Floor. 

Attendants will be at this desk from1 
P.M. to § P.M. on Sunday, September 21; 
on Monday, September 22, from 8:30 
A.M. until 4:30 P.M.; and on the remaining 
days of the meeting from 8:00 A.M. until 
4:30 P.M. 

Code 

The instruction periods will be desig- 

nated with the following code: 


8 :30-10:00 A.M. 
8 :30-10:00 A.M. 
8 :30-10:00 A.M. 


How to Register and Obtain Tickets for 
the Instruction Courses 


Admission to the Instruction Courses 
will be by ticket only. 

Following the list of titles and abstracts 
is a general order sheet. First, second, and 
third choices for each period should be 
selected carefully and indicated on the 
order sheet. The rooms in which the 
courses will be given are moderately large 
ones, but it will be necessary to place a 
limitation on the number of persons who 
will be able to attend individual courses. 
It is estimated that the number who can 
attend will range between so and 60 per- 
sons. If the directions given on the order 
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sheet are followed explicitly, errors in com- 
pleting reservations for the courses will be 
minimized. 

It is possible for one to attend only four 
periods of instruction, so the condensed 
schedule given on the last pages of this 
program should be consulted with care 
when registering and ordering tickets for 
the courses. 

Reservations for the courses will be made 
in the order in which the order forms are 
received. Those who are not members of 
the American Roentgen Ray Society will 
be charged the nominal fee of $1.50 per 
period of instruction, or a maximum fee of 
$5.00 for four periods. Full-time graduate 
students in radiology will be admitted 
without fee, but they will be required to 
make application for the courses they wish 
to attend. 

Previous to September 8, 1952, the order 
forms should be sent to the Director, Dr. 
Harry M. Weber, Mayo Clinic, Rochester, 
Minnesota. After September 8, 1952, the 
order forms should be sent directly to Dr. 
Harry M. Weber, The Shamrock Hotel, 
Houston, Texas. 

To avoid the confusion always existing on 
the first days of the meeting, a set of tickets 
will be mailed to each person whose registra- 
tion for courses reaches the office of the D1- 
rector on or before September 8, 1952. The 
envelope containing the tickets will be la- 
belled in a conspicuous manner. Registrants 
are urged to be on the lookout for their tickets, 
and to bring them to the meeting. The success 
of this plan depends entirely on the coopera- 
tion of the registrants. 

In case the courses are not filled by the 
time of the meeting, tickets will be available 
at the registration desk of the Section on 
Instruction, on Sunday, September 27, and 
thereafter during the meeting. 


Holders of Tickets 


Those who do not have the proper ticket 
for the course they wish to attend will not 
be permitted to enter the room. An at- 
tendant will be at the door of each confer- 
ence room to collect the tickets. 
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DESCRIPTION OF COURSES 
COURSE 1o1 
Venetian Room Period: Th 
PANEL 


K. E. CORRIGAN, Ph.D., Moderator 
Detroit, Michigan 


Mr. J. N. Bierly Dr. Jos. H. Gast 
Dr. H. B. Elkins Dr. H. M. Parker 
Dr. Titus C. Evans Dr. Robert Robbins 


A Round Table Workshop on Radioisotopes, 
Techniques and Apparatus 


Many radiologists are using or planning to use 
radioisotopes in diagnosis, therapy, or both. Some 
of them would like to exchange ideas and information 
about equipment and techniques. This panel is set 
up to enable those considering the advisability of 
setting up a radioisotope laboratory, and those actu- 
ally engaged in the work to bring their questions to 
the panel. The panel will attempt to give the best 
answers to questions and help in the solution of 
problems with the entire class participating in either 
questions or answers. Those interested are invited to 
send questions and present problems to members of 
the panel in advance. 


COURSE 102 
Normandy Room A Period: F 


W. EDWARD CHAMBERLAIN, M.D. 
Philadelphia, Pennsylvania 


Radiologic Ethics, Administration and 
Economics 


(This course is given under the auspices of 
The American College of Radiology) 


This period will be devoted to a frank discussion 
of ethical, administrative and economic problems 
which the radiologist must face in developing and 
maintaining a satisfactory arrangement to practice 
radiology in a hospital. Examples of desirable ar- 
rangements will be presented. Pitfalls that lead to 
unsatisfactory relationships will be discussed. It will 
be emphasized that the radiologist must from the 
very beginning establish himself in the status of a 
consultant. The important aspects of developing 
and maintaining the proper ethical and economic 
relationships between the patient and the radiologist 
will be presented in a frank and thorough manner. 
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COURSE 201 


Castilian Room C Period: Th 


RUSSELL H. MORGAN, M.D. 
Baltimore, Maryland 


The Place of Electronics in Roentgenology 


The rapid development of the field of electronics 
has reflected itself in an ever increasing application 
of electronic methods to the science of radiology. 
The basic principles which are involved in many of 
these electronic applications wiil be discussed in de- 
tail. The course will include material on a variety of 
practical electronic instruments that are finding an 
increasing use in radiology. These include scintilla- 
tion counters, Geiger-Miiller counters, the electronic 
components of the various screen intensification sys- 
tems and the electronic components of such diag- 
nostic apparatus as automatic phototimers and elec- 
tronic timers. 


COURSE 202 
Castilian Room A Period: W 


H. M. PARKER, M.Sc., F. Inst. P. 
Richland, Washington 


Radiation Dosimetry 


1. Roentgen rays and gamma rays: 
Advantages of an ionization method. 
Interpretation of the original definition of the 


“roentgen.” 

Energy absorption and the Bragg-Gray Prin- 
ciple. 

Interpretation of the current definition of the 
“roentgen.” 


The gamma-roentgen. 
Complexities with multimillion volt radiation. 
2. Other radiations: 
Extension of the roentgen to particulate radia- 
tions. 
Gray’s Energy Unit. 
The “rep.” 
Applications to radioisotope therapy and neu- 
tron therapy. 
Other proposals for physical dose units. 
3. Factors of biological effectiveness: 
Relative biological effectiveness. 
The “rem.” 
Scale of relation between “rep” and “rem.” 
Severe limitations of the “rem.” 


COURSE 
Normandy Room B 


J. A. DEL REGATO, M.D. 
Colorado Springs, Colorado 


Period: W 


Treatment of Carcinoma of the Lower Lip 


Carcinoma of the lower lip is the most common 
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form of carcinoma of the oral cavity. It is highly 
curable. When the lesions are small, surgical treat- 
ment may be utilized without great disadvantage but 
in the moderate sized and advanced lesions there is 
no question but that roentgen therapy is the treat- 
ment of choice. The prognosis of patients with car- 
cinoma of the lower lip depends greatly on whether 
or not metastases occur. These are, however, a 
minority of the cases provided the first treatment 
given to primary lesions is adequate. The proportion 
of metastases in recurrent cases 1s much higher. 
Treatment of the metastases is surgical and results 
are excellent. 


COURSE 302 
Normandy Room B 


J. A. DEL REGATO, M.D. 
Colorado Springs, Colorado 


Period: Th 


The Management of Hodgkin’s Disease 


Hodgkin’s disease is an incurable condition in 
which, however, the adequacy of the management 
makes a great difference to the patient for he may 
live six months or twenty years. Adequate treatment 
of Hodgkin’s disease implies an understanding of its 
clinical aspects and of its variations. It requires very 
consistent follow-up and frequent treatment. [nter- 
vals of several years without treatment are possible. 
The possible percentage survival, 5, 10, 15, and 
even 20 years after diagnosis of the disease, should 
always be kept in mind before undertaking light 
treatments or submitting the patient to the uncer- 
tainty of a new form of treatment. 


COURSE 303 
Normandy Room B 


E. C. ERNST, M.D. 
St. Louis, Missouri 


Period: T 


Carcinoma of the Cervix Uteri 


For the past several decades radiation therapy of 
carcinoma of the cervix has remained more or less 
status quo. More recently, however, we have been 
entering a new phase or epoch relating to both the 
radiologic and surgical management of this disease. 
In our discussions, therefore, we will evaluate the 
different therapeutic procedures with special refer- 
ence to roentgen rays, radium and radioactive iso- 
topes in the order listed below: 


a. Planning the clinical approach. 
b. Indications and contraindications to radiation 
therapy. 

Transvaginal and external roentgen therapy. 

. Evaluation of the past and present radium pro- 
cedures on the basis of nine essential tech- 
nical criteria. 

e. Determination of the prognosis. 
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f. Calculation of the tissue dose in gamma roent- 
gens. 

g. Importance of the point A and B gamma roent- 
gen dose relationship. 

h. Radiation record chart. 

i. Serial kodachrome studies of the different radi- 
ation effects upon the cervical os. 

j. General discussion. 


COURSE 304 
Castilian Room A 


TITUS C. EVANS, Ph.D. 
Iowa City, lowa 


Period: F 


Biophysical and Biochemical Effects of 
Ionizing Radiations 


The differences between the interaction of mate- 
rial with ionizing and with non-ionizing radiation 
will be discussed briefly. 

Our present concept of the mechanism whereby 
the energy in a roentgen-ray beam is transferred to 
tissue so as to produce first physical, then chemical, 
and finally biologic changes will be discussed. 

Mention will be made of the various theories of 
biologic action which attempts to stress the relative 
importance of the various processes whereby the 
radiation energy has been absorbed. 

There will be a brief discussion of variation in and 
modification of radiosensitivity. The factors of radi- 
ation intensity and radiation wavelengths will be 
discussed as regards their biologic effectiveness. 


COURSE 305 
Normandy Room A 


H. DABNEY KERR, M.D. 
H. B. ELKINS, M.D. 
Iowa City, Iowa 


Period: T 


The Use of Au'®* in the Treatment of 
Prostatic and Ovarian Malignancies 
This course will deal primarily with our clinical 
experience in the treatment of malignancies of the 
prostate and ovary with Au!®*. Handling of the 
isotope and protection of personnel will be discussed. 
Methods of injection, care of patients afterward, 
and early results will be mentioned. 


COURSE 306 
Normandy Room A Pericd: Th 


ISADORE LAMPE, M.D. 
Ann Arbor, Michigan 


General Aspects of Radiotherapeutic Practice 


This will be a discussion dealing, not with the de- 
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tails of radiotherapy in specific diseases, but with 
the general aspects of the diagnostic, therapeutic and 
investigative responsibilities of the radiotherapist. 


COURSE 307 
Normandy Room B 


MAURICE LENZ, M.D. 
New York, New York 


Roentgen Therapy of Cancer of the Breast 


Period: F 


Roentgen therapy of cancer of the breast is influ- 
enced by the natural clinical course of the untreated 
disease; the location, extent and accessibility of the 
cancer and the adequacy of the tumor dosage. 

Well differentiated cancers grow more slowly and 
cohesively than the less differentiated ones, and are 
likely to be of limited extent when treated. Proxim- 
ity to large lymphatic channels, e.g., mesial portion 
of breast, increases the likelihood of involvement of 
the internal mammary chain of lymph nodes and 
wide dissemination. In administering cancerocidal 
radiation to internal mammary nodes, there is danger 
of radiation pneumonitis and fibrosis of the adjacent 
lung tissue. Sufficient dosage to restrain growth of 
pulmonary and skeletal metastases temporarily may 
be tolerated if these are limited in extent, not if 
they are generalized. Adequacy of tumor dosage is 
essential if it is hoped to cause prolonged growth 
restraint of mammary cancer. 


COURSE 308 
Normandy Room A Period: W 


ISADORE MESCHAN, M.D. 
Little Rock, Arkansas 


The Utilization of Cobalt 60 for Interstitial, 
Intracavitary, and Plaque Methods of 
Radiation Therapy 


. Presentation of basic physical data regarding 
the production of cobalt 60 and its disin- 
tegration. 

Absorption data. 

. Conversion to roentgen dosimetry. 

4. Presentation of tables for conversion to gamma 

roentgens from millicurie hours. 

5. Presentation of modified Paterson-Parker ta- 

bles. 

6. Demonstrations of the utilization of such tables. 

7. Summary of the biological testing of these when 

applied to rabbits’ skin. 

8. Presentation of example cases and results. 
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COURSE 309 
International Room 


Period: F 


MARTIN SCHNEIDER, M.D. 
Galveston, Texas 


The Role of Radiation Therapy in Pediatrics 


In the past two decades, some interesting changes 
have developed in the indications for radiation ther- 
apy applied to pediatric disorders. A consideration of 
benign and malignant conditions, occurring in infan- 
cy and childhood, is presented in the light of these 
changes, with particular reference to decreasing and 
increasing needs for radiation therapy. The comple- 
mentary and supplementary roles of various chemi- 
cal adjuncts will be discussed, particularly for malig- 
nancies, in some of which the outlook has changed 
progressively. 


COURSE 4o1 
Castilian Room C 


FRED O. COE, M.D. 
Washington, D. C. 


Diagnostic Urography 
Part I 


A. This will be devoted to demonstration of nor- 
mal urography with some of the many con- 
genital and acquired variations. 

B. Calculi of the urinary tract with emphasis on 
the difficulties of diagnosis. 

C. Traumatic lesions of the urinary tract. 

D. Cystourethrography. 


Period: T 


COURSE 402 
Castilian Room C 


FRED O. COE, M.D. 
Washington, D. C. 


Period: W 


Diagnostic Urography 
Part II 


A. Inflammatory diseases of the urinary tract 
due to non-tuberculous and tuberculous dis- 
ease, pyeloureteritis, cystitis and urethritis 
will be demonstrated. 

B. Tumors and cystic disease of the kidneys will 
be discussed as far as time will permit. 
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COURSE 403 
Venetian Room Period: T 


ROBERT N. COOLEY, M.D. 
Baltimore, Maryland 


The Use of Angiocardiography and Thoracic 
Aortography in the Diagnosis of Congenital 
Cardiovascular Malformations 


The first portion of the period will be spent in 
describing the technique of angiocardiography and 
aortography. Such aspects as preliminary medica- 
tion, anesthesia, contrast substances, automatic in- 
jectors, film changing devices and the hazards of the 
procedures will be discussed in considerable detail. 
Particular emphasis will be placed on those modifica- 
tions which are useful in children and infants. 

The second portion of the period will be given to a 
description of the angiocardiographic and aorto- 
graphic appearance of the more common congenital 
anomalies. A series of proven cases will be shown in 
order to evaluate the reliability and accuracy and 
the shortcomings of the procedure. 


COURSE 404 


Ming Room Period: T 


PHILIP J. HODES, M.D. 
Philadelphia, Pennsylvania 


Cerebral Angiography in Brain Tumors 


No attempt will be made to review the normal 
roentgen anatomy of the vessels of the brain. The 
course of instruction being limited to one period, all 
of the time will be devoted to the problem of tumors. 
For the same reason nothing will be said about vascu- 
lar lesions. 

The subject will be discussed regionally. Tumors in 
various portions of the brain will be analyzed on a 
theoretical and practical basis. Because of the nature 
of cerebral angiograms only tumors lying above the 
tentorium will be considered. 


COURSE 405 
Venetian Room 


FRED J. HODGES, M.D. 
Ann Arbor, Michigan 


Principles and Practice in Roentgenologic 
Examinations of the Gastrointestinal 
Tract 


This period will be used to discuss both the broad 
and the detailed responsibilities of the radiologist 
who attempts to investigate the gastrointestinal 
status of patients. Individual technical procedures 
will be discussed broadly rather than in detail, with 
the thought of emphasizing the reasons for their 
employment and the end results expected. Desirable 
patient-doctor relationships will be outlined and the 


Period: W 
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matter of transferring observations and professional 
opinions to written reports will be discussed. 

Various points relative to difficult situations which 
may be encountered will be illustrated with case 
material. 


COURSE 406 
International Room 


A. S. MACMILLAN, M.D. 
Boston, Massachusetts 


Period: T 


Roentgen Examination of the Sinuses 


1. Roentgen examination of the sinuses is a very 
important part of the diagnosis of pathology in 
these locations. The rhinologist is dependent upon a 
correct interpretation of the sinus roentgenograms. 
The findings should be reported in terms of pathol- 
ogy, and not in the indefinite roentgenological terms 
so often used. In this presentation, the technique of 
examination and interpretation will be considered as 
fully as time will allow. 


COURSE 407 
International Room 


A. S. MACMILLAN, M.D. 
Boston, Massachusetts 


Period: W 


Roentgen Examination of the Mastoids 


2. The use of chemotherapy and antibiotics has 
greatly changed the course of infection in the 
mastoid. Pediatricians and general medical practi- 
tioners sometimes feel competent to treat this condi- 
tion, but too often the treatment is inadequate. The 
roentgenologic examination of the mastoid is the 
only dependable source of information. This should 
be recognized because mastoiditis is still prevalent. 
Acute and chronic infections of the mastoid and the 
complications will be discussed. 


COURSE 408 
International Room Period: Th 


A. S. MACMILLAN, M.D. 
Boston, Massachusetts 


Film Reading Session 


3. The film reading session will consider conditions 
met in a hospital devoted to treatment of the sinuses, 
mastoids and abnormalities of the esophagus. Rare 
and unusual conditions are often emphasized in a 
presentation such as this, with failure to give ade- 
quate consideration to the more common types of 
pathology met with every day. This discussion will 
deal with the more commonly encountered ab- 
normalities in which roentgenologic assistance is 
sought. 


Instruction 129 

The new projector developed by Doctors Dillon 
and Murphy which makes it possible to show four 
original roentgenograms of the sinuses at one time 
will be used. 


COURSE 409 
Castilian Room A Period: T 


EUGENE J. McDONALD, M.D. 
Washington, D. C. 


Evaluation of Placentography in Late Bleeding 
of Pregnancy 


1. A dramatic reduction in fetal mortality has oc- 
curred with the so-called expectant treatment of 
placenta praevia. It is now possible to recognize those 
in which antepartum hemorrhage is due to low- 
lying placenta without introducing vaginal examina- 
tion and its attendant risk of inducing premature 
labor. 

2. Roentgenologic examination is of particular 
value in helping to select the patients suitable for 
expectant treatment and thus avoid unnecessary 
hospitalization of those without placenta praevia. 

3. The normal sites of implantation, the size and 
thickness of the organ, etc., will be discussed. A 
practical technique will also be considered with the 
interpretation and evaluation of the results. Routine 
roentgenographic studies are useful in recognizing 
placenta praevia in well over go per cent of cases, 
With diligence, this percentage of accuracy will rise 
appreciably. 


COURSE 410 
Castilian Room B 


J. E. MILLER, M.D. 
Dallas, Texas 


Some General Aspects of Angiocardiography 


Room: F 


The course will present the various techniques of 
angiocardiography as they have evolved. The advan- 
tages and disadvantages of various techniques will be 
discussed. Indications for the various types of angi- 
ography and angiocardiography will be discussed. 
The limitations of angiocardiography in particular 
will be demonstrated. The value of the various ex- 
aminations will be stressed with regard to acquired 
and congenital cardiovascular abnormality. Other 
information which may be obtained by these tech- 
niques will be shown. An attempt will be made to 
correlate the conventional roentgen studies with in- 
formation obtained by special techniques. 
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COURSE 411 
Castilian Room B 


Period: T 


HAROLD O. PETERSON, M.D. 
St. Paul, Minnesota 


The Normal and Abnormal Skull 


This will be a short review of some of the more 
pertinent and practical aspects of the roentgenologic 
diagnosis of the normal and abnormal skull. Many 
interesting features of the anatomy of the normal 
skull and the normal variations will be illustrated 
without trying to cover all of the usually well known 
findings. In like manner a few salient facts about 
some of the abnormalities which can be recognized 
on the plain films will be demonstrated. Emphasis 
will be placed at all times on a practical everyday 
approach to the interpretation of roentgenograms 
of the skull, together with a few ideas on technique. 


COURSE 412 
Ming Room Period: W 


HAROLD O. PETERSON, M.D. 
St. Paul, Minnesota 


Normal and Abnormal Cerebral Pneumography 


Encephalography and ventriculography will be 
considered together. There will be no discussion on 
technique other than to illustrate the positions used 
in the routine examination. Minimum essentials of 
neuroanatomy will be stressed. Confusing patterns 
which occur frequently and are actually normal will 
be illustrated and explained. There will be a few 
general remarks on atrophic lesions. The fundamental 
deformities and displacements caused by masses will 
be shown and discussed. 


COURSE 413 
Ming Room Period: Th 


HAROLD O. PETERSON, M.D. 
St. Paul, Minnesota 


Normal and Abnormal Cerebral Angiography 


The discussion will deal primarily with carotid 
angiography. The technique has been extremely 
simplified, and although it may not be the best, it 
is devoid of gadgets and special equipment and can 
be instituted immediately on any standard roent- 
genographic machine. The normal and its variations 
will be stressed. Most of the abnormal conditions 
which can be demonstrated with reasonable cer- 
tainty will be illustrated. 
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COURSE 414 
Ming Room Period: F 


HAROLD O. PETERSON, M.D. 
St. Paul, Minnesota 


Spinal Myelography 


This course will be divided into two parts. The first 
part will consist of a detailed description of the 
technique of pantopaque or lipiodol myelography 
primarily from the standpoint of doing the spinal 
puncture with the aid of fluoroscopic control so that 
the contrast medium can be properly injected and 
readily and completely aspirated. Minute details 
and tricks learned over a period of years will be dis- 
cussed. 

The second part of the course will deal with inter- 
pretation and differential diagnosis. Particular em- 
phasis will be placed on the value of myelography in 
the diagnosis of herniated intervertebral discs. De- 
formities which are pathognomonic will be illustrated 
and contrasted with those which are not. The locali- 
zation of spinal cord tumors will be covered as com- 
pletely as possible. There will also be a demonstration 
on the recognition of subdural extra-arachnoid in- 
jections of contrast media as compared with sub- 
arachnoid and extradural injections. 


COURSE 415 
Venetian Room Period: F 


EVERETT L. PIRKEY, M.D. 
Louisville, Kentucky 


Correlation of the Roentgen and Gross 
Pathologic Findings in Lesions of the 
Gastrointestinal Tract 


A review of the roentgenograms of lesions of the 
gastrointestinal tract, with photographs of the gross 
specimens of these lesions. An attempt will be made 
to explain the various roentgen changes seen on the 
basis of the actual pathologic findings. 


COURSE 416 
Castilian Room B 


DAVID G. PUGH, M.D. 
Rochester, Minnesota 


Period: Th 


The Diagnosis of Malacic Diseases of Bone 


The roentgenologic diagnosis of abnormalities of 
bone resulting from certain endocrine and metabolic 
disturbances can often be made with accuracy. At 
times the diagnosis can be made on the basis of 
roentgenologic observations alone, but frequently 
the diagnosis can be made only by correlating lab- 
oratory data with the changes shown in the roent- 
genogram. Since roentgenologists are especially con- 
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cerned with the diagnosis of skeletal lesions it is COURSE 418 


only proper that they be well acquainted with the 
physiologic changes that accompany malacic dis- 
eases and be able to aid referring physicians by sug 
gesting the laboratory tests that are needed to sup- 
plement the roentgenologic manifestations. This 
course of instruction will present the roentgenologic 
manifestations of malacic diseases of bone, and 
special consideration will be given to their patho- 
logic physiology. 


COURSE 417 
Castilian Room A Period: Th 


RICHARD SCHATZKI, M.D. 
Brookline, Massachusetts 


The Examination of the Upper Gastrointestinal 
Tract 


The purpose of this course is to discuss the way 
in which the author and his group perform routine 
examinations of the gastrointestinal tract. 

The organization of the examination and_ the 
equipment, as well as the method of examination, 
will be discussed in detail. 

The course will be illustrated by examples. 

Ample time will be left for discussion. 


Castilian Room C 


PAUL C. SWENSON, M.D. 
Philadelphia, Pennsylvania 


Period: F 


The Use of Roentgen Methods in Obstetrics 


The roentgen ray is employed to solve many a 
problem in obstetric management, and these prob- 
lems will be discussed in as much detail as time 
allows, paying particular attention to the problem 
of fetal-pelvic relationships at the time of labor. The 
relative importance of actual measurements of both 
fetus and the pelvis will be discussed: also the type 
of reports rendered and the place of the radiologist 
on the team which has to do with the management 
of the parturient. 


COURSE 419 
Castilian Room B Period: W 


PAUL C. WILLIAMS, M.D. 
Dallas, Texas 


Diagnosis and Management of Degenerative 
Lesions of the Lumbosacral Spine 


The presentation will deal briefly with evolution, 
mechanics, and anatomical factors associated with 
the upright attitude. Stress will be placed on the 
static pathomechanics of the lumbosacral spine. The 
historical data and clinical findings associated with 
symptoms at the latter site will be briefly discussed 
and the roentgenographic changes associated there- 
with will be emphasized. A plan of treatment based 
on the principles evolved will be presented in outline 
form. 
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CONDENSED SCHEDULE OF COURSES ON TUESDAY, SEPT. 23, 1952 


Code: T 


Code: T 


Therapeutic Radiology, Radiation Physics, 
Miscellaneous Subjects 


Diagnostic Roentgenology 


303—Ernst 
Normandy Carcinoma of Cervix Uteri 
Room B 

305—Kerr Au’ in the Treatment of 
Elkins 

Prostatic and Ovarian Ma- 

lignancies 
Room A gne 


401—Coe 
Castilian Diagnostic Urography Part | 
Room C 
Angiocardiography and Tho- 
403—Cooley racic Aortography in Di- 
Venetian agnosis of Congenital 
Room Cardiovascular Malforma- 
tions 
404—Hodes Cerebral Angiography — in 
Ming Room Brain Tumors 
406—Macmillan ~ Roentgen Examination of the 
International 
Sinuses 
Room 
409—McDonald Evaluation of Placentography 
Castilian in Late Bleeding of Preg- 
Room A nancy 
411—Peterson 
Castilian Normal and Abnormal Skull 
Room B 


CONDENSED SCHEDULE OF COURSES ON WEDNESDAY, SEPT. 24, 1952 


Code: W 


Code: W 


Therapeutic Radiology, Radiation Physics, 
Miscellaneous Subjects 


Diagnostic Roentgenology 


301—del Regato _ Treatment of Carcinoma of 
Normandy Lower Lip 
Room B 
Cobalt 60 for Interstitial 
308—Meschan 
Intracavitary, and Plaque 
y Methods of Radiation 
Therapy 
202—Parker | 
Castilian | Radiation Dosimetry 
Room A 


402—Coe 
Castilian | Diagnostic Urography Part II 
Room C 

405—Hodges | Roentgenologic Examinations 
Venetian of the Gastrointestinal 
Room Tract 

407—Macmillan R ‘ 

oentgen Ex: 
xamination of the 
Room 

412—Peterson | Normal and Abnormal Cere- 
Ming Room bral Pneumography 

419—Williams Diagnosis and Management 
Castilian of Degenerative Lesions of 
Room B Lumbosacral Spine 
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CONDENSED SCHEDULE OF COURSES ON THURSDAY, SEPT. 25, 1952 
Code: Th Code: Th 


Therapeutic Radiology, Radiation Physics, 
Miscellaneous Subjects 


Diagnostic Roentgenology 


302—del Regato The Management of Hodg- 


Normandy 
kin’s Disease 
Room B 
306—Lampe 
300 Tamas General Aspects ot Radio- 
therapeutic Practice 
Room A erape ctice 
201—Morgan 
rant al The Place of Electronics in 
Roentgenology 
Room C entge gy 
101—Panel 
iscussion 
: Radioisotopes 
Venetian 
Room 


408—Macmillan 
International Film Reading Session 
Room 

413—Peterson Normal and Abnormal Cere- 
Ming Room bral Angiography 

4 of Malacic Diseases 
Room B oO one 

417—Schatzki 
Castilian Examination of Upper Gas- 
Room A trointestinal Tract 


CONDENSED SCHEDULE OF COURSES ON FRIDAY, SEPT. 26, 1952 


Code: F 


Code: F 


Therapeutic Radiology, Radiation Physics, 
Miscellaneous Subjects 


Diagnostic Roentgenology 


31 ‘sical ¢ 31 —Mi 
304 Evans Biophysic ul and Biochemical 410 Miller Some General Aspects. of 
Castilian Effects of Ionizing Radia- Castilian 
Room A tions Room B 
—Lenz 
3°7 Roentgen Therapy of Cancer | 414—Peterson . 
Room B 
‘orrelation of Roentgen and 
, ole of Radiation Therapy in ; Gross Pathologic Findings 
International Venetian . . 
Pediatrics in Lesions of Gastrointes- 
Room Room 
tinal Tract 
Radiologic Ethics, Admin- 
istration and Economics rr Use of Roentgen Methods in 
(Sponsored by the Ameri- Obstetrics 
Room A Room C 
can College of Radiology) 
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LADIES PROGRAM 

AMERICAN ROENTGEN RAY SOCIETY 

At the Fifty-third Annual Meeting of 
the American Roentgen Ray Society which 
is to be held at the Shamrock Hotel, 
Houston, Texas, September 23-26, 1952, 
an interesting program has been arranged 
for the ladies by the Ladies Committee 
under the chairmanship of Mrs. Palmer 
Wigby, 300 Little John Lane, Houston 24, 
Texas. It is suggested by Mrs. Wigby that 
the weather in Houston in September is 
likely to be hot and that the visiting ladies 
should bring mostly dark, lightweight 
(sheer) clothing. It is noted also that The 
Shamrock has a beautiful outdoor swim- 
ming pool. 

The following is the outline of the pro- 
gram for the ladies: 


Monday, September 22, 1952 
Golf Widows’ Dinner 
6:00 p.M.—Cocktails—Venetian Room 
7:00 p.M.—Dinner—Aquatic Terrace, 
Shamrock Hotel 
Tuesday, September 23, 1952 
Tea— 4:00-6:00 P.M. 
Compliments of Houston Radiological So- 
ciety Wives 
Mrs. C. P. Harris Residence 
2129 Brentwood Drive 
Wednesday, September 24, 1952 
9:00 A.M. 
Tour to San Jacinto Battleground, includ- 
ing Monument and Battleship Texas 
Luncheon 
Air-conditioned buses will leave Shamrock 
Hotel at 9:00 A.M. 


FOURTH INTER-AMERICAN CONGRESS 
OF RADIOLOGY 

The Fourth Inter-American Congress of 
Radiology will meet in Mexico City, No- 
vember 2 to 8, 1952. A full program is being 
provided. The Congress headquarters is 
Londres Num. 13, Mexico 6, D. F. The 
President is Manuel F. Madrazo, M.D., 
and the secretary of exhibits is Dr. Luis 
Vargas y Vargas. James T. Case, M.D., 
chairman of the United States delegation, 
2315 Bath Street, Santa Barbara, Cali- 
fornia, would like to hear from those inter- 
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ested in attending. Those wishing to read 
papers should communicate with Dr. Case 
at once. 


ARIZONA RADIOLOGICAL SOCIETY 


At the annual meeting held in Phoenix, 
Arizona, on May 4, 1952, this Society 
elected the following officers for the coming 
year: President, Dr. Herbert D. Welsh, 
Tucson, Ariz.; Vice-President, Dr. Edward 
H. Bregman, Phoenix, Ariz.; Secretary- 
Treasurer, Dr. R. Lee Foster, 15 East 
Monroe, Phoenix, Ariz. 


ATLANTA RADIOLOGICAL SOCIETY 


At a recent meeting, the Atlanta Radio- 
logical Society elected the following officers 
for the year 1952-1953; President, Dr. 
Simon Krantz, Chamblee, Ga.; Vice-Presi- 
dent, Dr. William C. Coles, Atlanta, Ga.; 
Secretary-Treasurer, Dr. Albert A. Rayle, 
Jr., 478 Peachtree Street, N.E., Atlanta, 
Ga. 


FLORIDA RADIOLOGICAL SOCIETY 


At the annual Spring meeting of the 
Florida Radiological Society, the following 
were elected to office for the year 1952- 
1953: President, Dr. Thos. H. Lipscomb, 
Jacksonville, Fla; Vice-President, Dr. Nel- 
son T. Pearson, Miami, Fla.; Secretary- 
Treasurer, Dr. A. Judson Graves, 2002 
Park Street, Jacksonville, Fla. 


GEORGIA RADIOLOGICAL SOCIETY 


The newly elected officers of the Georgia 
Radiological Society are: President, Dr. 
George M. Hutto, Columbus; V’ice-Prest- 
dent, Dr. Albert A. Rayle, Jr., Atlanta; 
Secretary-Treasurer, Dr. Robert M. Tank- 
esley, 218 Doctors Building, Atlanta. This 
meeting was held in conjunction with the 
State Medical Association. Dr. Barton R. 
Young of Philadelphia was guest speaker. 


PHILADELPHIA ROENTGEN RAY 
SOCIETY 
At the May meeting of the Philadelphia 
Roentgen Ray Society, the following of- 
ficers were elected for 1952-1953: Prest- 
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dent, Dr. Theodore Eberhard; Vice-Presi- 
dent, Dr. Richard H. Chamberlain; Secre- 
tary, Dr. George P. Keefer; Treasurer, Dr. 


D. Alan Sampson; Councilor-at-Large, Dr. 
Herbert M. Stauffer. 


RADIOLOGICAL SOCIETY OF GREATER 
CINCINNATI 

At the recent meeting of the Radiological 
Society of Greater Cincinnati, the following 
officers were elected for 1952-1953: Presi- 
dent, Dr. Lee Rosenberg; Vice-President, 
Dr. Nathan Flax; Secretary-Treasurer, Dr. 
Harry K. dines, 2508 Auburn Avenue, 
Cincinnati 19, Ohio. The Society meets 
monthly from September to June on the 
first Monday of each month at 7:30 P.M. 
at the Cincinnati General Hospital. 


ROCHESTER ROENTGEN RAY SOCIETY, 
ROCHESTER, NEW YORK 
At a recent meeting of the Rochester 
Roentgen Ray Society, the following of- 
ficers were elected for the year 1952-1953: 
President, Dr. A. Vaughn Winchell; Vice- 
President, Dr. George Gamsu; Secretary- 
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Treasurer, Dr. Robert J. Bloor, 260 Crit- 
tenden Boulevard. 

The Society meets regularly on the last 
Monday of each month, September through 
May, at Strong Memorial Hospital. 


AMERICAN COLLEGE OF RADIOLOGY 


Announcement has been made of a 
Group Plan of disability Income Protection 
under the sponsorship of the American 
College of Radiology. Currently available 
to members and fellows are three basic 
plans of insurance, ranging from $50 to 
$100 weekly benefits, with specific sums 
for accidental death and dismemberment 
losses. 

Coverage is provided on a world wide 
basis against the hazards of accident and 
illness. Accident indemnities are payable 
from the first day of disability for life; 
while sickness benefits are payable for a 
two year period, commencing with the first 
day of hospitalization or the eighth day of 
disability, whichever occurs first. Policies 
are individually non-cancellable and the 
plan is underwritten by the Continental 
Casualty Company of Chicago. 
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ABSTRACTS OF RADIOLOGICAL 
LITERATURE 


Department Editor: T. Levcutia, M.D., Harper Hospital, Detroit 1, Michigan 


INDEX TO ABSTRACTS 


ROENTGEN DIAGNOSIS 


Psenner, L.: Anatomical variations of the 


SHEINMEL, A., and Lawrence, L. R.: 
Agenesis of the corpus callosum... ..... 


NECK AND CHEST 


Gurpjian, E. S., Wesster, J. E., and 
Martin, F.: Gasometric studies in carot- 
id-internal jugular anastomosis in the 


Brown, J. R.: Papillary cystadenoma 


Privirert, C. A., and Gay, B. B., Jr.: Spon- 
taneous rupture of the esophagus. ... .. 
Scuorr, S., Dreyruss, F., and Scuwartz, A.: 
Recumbent esophagogram............. 
H. A., and Hermer, M. B.: 
Herniation of the lung in the cervical re- 
Scuwartz, W. S., and Moyer, R. E.: Man- 
agement of massive tuberculous pneu- 


Sreinsacu, H. L., and Hii, W. B.: Panto- 
paque pulmonary embolism during my- 

Wich, R., and Giimore, F. R.: Solitary pul- 

Kasancuik, M., and Kuemans, M.: Uremic 

Gorpow, J., et a/.: Bronchography as an aid in 
planning surgical treatment of pul- 
monary 

SHaw, R. R.: Mucoid impaction of the 

Morin, J. E., Lesionp, S., and Fiser, P.: 
Bronchopulmonary candidosis (moni- 

Heaty, R. J.: Bronchogenic cysts.......... 

Tourorr, A. W., and Seey, G. P.: Lipoma 
of the bronchus and the lung.......... 

Leicu, T. F., and Hopkins, W. A.: Roent- 
genographic findings in lesions of the 

Aprams, H. L.: Left ascending aorta with 
right arch and right descending aorta... 

Nusorr, J. F.: Double aortic arch......... 
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GasuL, B. M., E. H., and Casas, R.: 
Diagnosis of aortic septal defect by retro- 

Rusumer, R. F., and Crysrat, D. K.: 
Changes in configuration of the ventric- 
ular chambers during the cardiac cycle. 

Rusumer, R. F., and Tua, N.: Mechanics of 
ventricular contraction............... 


ABDOMEN 


Bincuam, J. R., InGetrincer, F. J., and 
SmirHwick, R. H.: Effect of combined 
sympathectomy and vagectomy on the 
gastrointestinal tract................. 

Benepict, E. B.: Gastroscopic biopsy in the 
differential diagnosis of gastritis and 

Capper, W. M., and Butter, T. J.: Clinical 
study of the early post-gastrectomy syn- 

Jounstone, A. S.: Diagnosis of early gastric 
herniation at the oesophageal hiatus... . 

Pauwen, E. D.: Samt's thied.............. 

Boouer, R. J., and Grant, R. N.: Eosino- 
philic granuloma of the stomach and 

Haypen, R. S.: Perforation of duodenal ulcer 
during 

Romacosa, J., and Menvitte, L. J.: Chronic 
intermittent arteriomesenteric occlusion 
of the 

Rozek, FE. C., and Graney, C. M.: Duodenum 

Knicut, C. D., and Biack, B. M.: Duodeno- 
jejunal intussusception due to lipoma... 

Meruiss, R. R., and Horrman, A.: Steator- 
rhea following the use of antibiotics. . . . 

Rerrersusn, W. C., e¢ a/.: Emphysematous 

Barsu, A. G.: Primary malignant epithelial 
tumors of the small bowel............. 

Kirsner, J. B., Parmer, W. L., and Kiorz, 
A. P.: Reversibility in ulcerative colitis. 


GYNECOLOGY AND OBSTETRICS 


We rnBerG, A.: Midforceps operations. ..... 
Reip, F.: X-rays and their value in the diag- 
nosis of placenta praevia.............. 
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Browne, J. C. McC.: Localization of the 
placenta by means of radioactive sodium 
RapHakL, S. L., and G.: Cancer 


GENITOURINARY SYSTEM 
Rossins, L. L., ef a/.: Excretory urography. . 
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ROENTGEN DIAGNOSIS 
HEAD 


Psenner. L. Die anatomischen Varianten des 
Hirnschadels. (Anatomical variations of the 
skull.) Fortschr. a. d. Geb. d. Rontgenstrahlen 
ver. m. Rontgenpraxis, Aug., 19§1, 75, 197- 
214. 


Anatomical variations represent a deviation from 
the normal, without clinical bearing or pathological 
significance. It is, however, important to know that 
pathological intracranial processes may produce 
changes in the skull, which may simulate anatomical 
variations from the normal. For example, one or 
more atypical venous lakes or pacchionian bodies 
may represent a completely insignificant finding, 
yet they may also develop secondary to an increased 
intracranial pressure. A variation, if single and by 
itself, may have no significance, but if multiple and 
in a circumscribed area, the findings may be signifi- 
cant. 

It is generally known that the size, shape, thick- 
ness, and structure of the skull varies considerably 
in normal individuals. A localized thickening of the 
skull is always pathological, even when the structure 
in this region is normal. The thickness of the inner 
table is usually less than 1 mm. When intracranial 
pressure is high, the digital impressions are increased 
in number and in depth, but these must be very 
pronounced before they can be considered abnormal. 
Should these digitations be unilateral or circum- 
scribed, then this finding is always abnormal. Cal- 
cification of the inner table of the frontal bones 
occurs nearly always in females and has no clinical 
significance. A normal variation of the sutures is 
hyperostosis and occurs most frequently in the re- 
gion of the coronal and sagittal sutures. Failure of 
fusion of the suture between the two frontal bones 
(metopic suture) is also a normal variation. 

A prominent vascular marking in the skull is the 
impression made by the middle meningeal arteries. 
The size of the impression varies considerably in 
different individuals. According to Schiller, the 
transverse sinus is wider on the right than on the 
left side. Atypical emissary veins are not infrequent, 
and should not be considered as areas of bone de- 
struction, even if these veins are multiple in number. 
These veins are usually round, sharply circumscribed 
and frequently have fine, cortical markings along 
their borders. Diploic veins may be present on one 
side and absent on the other. The vascular markings 
must be very prominent before one may consider 
them abnormal, especially when they are symmetri- 
cal. If the condition is localized, then one must con- 
sider the possibility of a hemangioma or meningioma. 
This is particularly true when abnormal vessels are 
found in an area where vascular markings are usually 
absent. Enlargement of the diploic veins, multiple 
in number, occurs frequently in older individuals and 
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may simulate metastatic bone disease. The pac- 
chionian bodies vary markedly in number, shape, 
size, and location. These bodies arise from the lepto- 
meninges at about the tenth year of life and protrude 
into the dura. They erode the inner table of the bone 
for a varying distance and may reach about 2.0 cm. 
in size. They differ from emissary veins, the latter 
being usually round, and also because there is usually 
a blood vessel present, running to the emissary vein. 
The posterior margin of the sphenoidal bone varies 
in outline, may be situated high or may be de- 
pressed. These are normal variations, although a 
depression of this surface may occur in the presence 
of increased intracranial pressure. In such cases, 
however, similar changes are seen in the remainder 
of the base of the skull, and there is usually also an 
osteoporosis of the involved margin of the sphenoidal 
bone. 

The optic canals are seldom asymmetrical in size 
or outline. A difference in the size of the canals sug- 
gests a pathological condition. 

The size of the superior orbital fissure may be 
different on one side than on the other, due to the 
fact that the bone along the lower border of the fis- 
sure may be so thin that it is not visualized clearly 
on the film. By itself, such a finding is of no signifi- 
cance. The foramina rotunda seldom show ap- 
preciable ditterences, while variations of the foramen 
ovale and spinosum occur much more frequently. 
Such changes need not have any clinical significance. 
The linea innominata may be absent partially or 
completely on one or both sides, without necessarily 
being an erosion in the anterior temporal region. 

The most numerous variations regarding the size, 
shape and outline occur in the sella turcica. A double 
contour of the floor of the sella may be due to in- 
correct positioning. A double contour is to be con- 
sidered pathological when one of the two contours 
preduces an increase in the normal size of the sella. 
A normal variation is a thickening of the anterior 
border of the dorsum sellae. Pneumatization of the 
dorsum sellae is found frequently. 

The superior border of the petrous bone varies 
considerably, inasmuch as there may be two or three 
depressions, or the border may be perfectly straight. 
Should a very deep impression be present unilater- 
ally, then the possibility of a tumor of the gasserian 
ganglion is to be considered. The size of the porus 
acousticus varies considerably. Unilateral widening 
should be interpreted as a normal variation with 
caution, since one of the first signs of a tumor of the 
eighth nerve is such a finding. Appreciably normal 
differences between the right and left sides of the 
carotid canal are seen rarely. A normal but incon- 
stant finding is a canal for the condyloid emissary 
vein, located just lateral to the foramen magnum. 
This canal may be absent completely or may be 
different in size on one side. Considerable individual 
difference in size and shape of the jugular foramen 
is seen often. 
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Calcifications of the diaphragma sellae and of the 
petroclinoid ligaments have no significance. Cal- 
cification of the dura along the clivus posterior to the 
dorsum sellae may simulate thickening of the dor- 
sum. Calcification of the falx cerebri is considered by 
Schiller as a residue of hematoma. E. G. Mayer 
considers this calcification to be of no significance. 
Calcifications of the normal size internal carotid 
artery may have no significance. On the other hand, 
they may be associated with lesions of the optic 
nerves.—Samuel Richman, M.D. 


SHEINMEL, ARCHIE, and Lawrence, Lewis R. 
Agenesis of the corpus callosum; lipoma of 
the corpus callosum; their roentgen recogni- 
tion and differentiation. Radiology, July, 
1951, 57, 15-24. 

Two cases, one of agenesis and the other a lipoma 
of the corpus callosum, are reported. Diagnosis is 
without pathological confirmation but the roentgeno- 
graphic findings were typical, hence it was felt an 
opportune time to review the literature on these 
comparatively rare lesions. 

The roentgen signs of agenesis of the corpus 
callosum are as follows: 

1. Lateral ventricles. 

(a) marked separation. 

(b) angular dorsal margins.* 

(c) concave mesial borders. 

(d) dilatation of the caudal portion. 

2. Elongation of the interventricular foramina.* 

3. Dorsal extension (elevation) and dilatation of 
the third ventricle. 

4. Radial arrangement of the mesial cerebral sulci. 
Clinically, subnormal intelligence and non- 
localizing seizures commonly accompany this 
condition. 

Lipoma of the corpus callosum is characterized by: 

1. Bilateral linear calcification in the sagittal 
plane extending from the region of the anterior 
parts of the lateral ventricles to the frontal 
sinus area.* 

2. An area of radiolucency with incomplete shell 
of calcification on the lateral roentgenogram.* 

3. Lateral ventricles. 

(a) marked separation. 
(b) deformity of the rostral portion. 
(c) Dilatation of the posterior segments. 

4. Elevated third ventricle, not dilated.* 

Clinically, nonspecific convulsive episodes fre- 
quently occur. Those signs marked with an asterisk 
are of differential diagnostic importance. Other 
lesions, e.g. tumors arising from the medial walls of 
the lateral ventricles, midline frontal lobe tumors, 
lesions of the third ventricle, pinealoma, and 
meningioma do not give the symmetrical displace- 
ment of the anterior horns. Solid tumors of the sep- 
tum pellucidum usually are asymmetrical, although 
an exception has been reported.—M. B. Goodwin, 


M.D. 
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NeEcK AND CHEST 


GurpjiAN, Exisua S., WesBsTerR, Joun E., and 
Martin Francis. Gasometric studies in 
carotid-internal jugular anastomosis in the 
neck; preliminary report on human experi- 
ences. Arch. Surg., Oct., 1951, 63, 466-476. 


Five patients with cervical arteriovenous shunt 
were studied by angiography, by determination of 
the oxygen content of the superior sagittal sinus, 
carotid artery, jugular and peripheral veins, and by 
electroencephalography. 

Angiograms showed that the blood went from the 
jugular vein to the lateral sinus, and thence across to 
the lateral sinus of the opposite side and out through 
the opposite jugular vein. The oxygen content of the 
blood in the superior sagittal sinus was lowered by 
the vascular shunt. Electroencephalograms showed 
variable changes of doubtful significance. 

The objective follow-up studies gave no reason for 
considering the procedure a success. The parents of 
the operated children felt that the condition of the 
children studied had improved.—F. C. Baker, M.D. 


R. Papillary cystadenoma 
Arch, Surg., Aug., 1951, 


Brown, JoHN 
lymphomatosum. 
63, 185-190. 


Papillary cystadenoma lymphomatosum is a rela- 
tively rare tumor which is grouped roughly among 
the benign mixed tumors of the salivary gland. It 
represents 6 per cent of all parotid tumors and is 
usually found in adults between the ages of forty to 
sixty. The tumor is small and often encapsulated but 
occasionally the process appears to invade the parot- 
id gland. The microscopic appearance shows ir- 
regular papillary processes of tall columnar 
epithelium which project into cystic spaces and 
which have core containing abundant lymphoid 
tissue with a variable amount of fibrous stroma. The 
usual history is that of a slowly enlarging painless 
mass near the angle of the jaw. The mass is firm, 
smooth and non-tender. 

Two cases are presented, both of which were 
treated by conservative surgery without evidence 
of recurrence after one year. Some of the theories 
regarding the origin of the tumor are discussed. 
Review of previously reported cases showed only 2 
instances of recurrence following operation. One of 
these patients was given deep roentgen therapy 
with apparent cure resulting. The author states that 
g8 per cent of the tumors are cured by surgical ex- 
cision. Two photographs demonstrate the low and 
high power microscopic appearance of the tumor.— 
D. L. Rousseau, M.D. 


Privirert, CHarctes A., and Gay, Brir B., 
Jr. Spontaneous rupture of the esophagus; 
with report of five cases. Radiology, July, 
1951, 57s 48-58. 


Spontaneous rupture of the esophagus is a very 
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rare condition. It occurs usually in middle-aged in- 
dividuals, and 84 per cent of the patients have been 
males. By spontaneous rupture is meant a complete 
tear involving all layers of the wall of a previously 
normal esophagus. This is due to a sudden increase 
in intra-abdominal pressure due to vomiting, retch- 
ing, or convulsions, resulting in a tear in the lower 
third of the esophagus. The tear usually develops in 
a vertical direction and on the posterolateral wall, 
on the left side. 

Clinically, the patient experiences sudden ex- 
quisite epigastric or substernal pain after retching 
or vomiting. This is followed by severe shock. 
Physical examination may reveal hydrothorax or 
hydropneumothorax, usually on the left side, em- 
physema of the neck, and a rigid but not tender 
abdomen. Dyspnea or cyanosis often develops after 
the onset of the symptoms. Severe hematemesis has 
been reported. 

The most common roentgen findings are hydro- 
thorax, hydropneumothorax, mediastinal and neck 
emphysema, and demonstration of a fistula. An 
esophagram, preferably with lipiodol, is desirable to 
demonstrate an esophageal fistula. Pleural effusion 
due to other causes and spontaneous pneumothorax 
offer the greatest problems in differential diagnosis. 
The findings must be evaluated in the light of the 
clinical history. 

Five cases are reported by the authors. Including 
the 5 examples presented, the world literature con- 
tains records of 92 cases, 32 of which have been re- 
ported since 1947.—-F.. M. Cooper, M.D. 


Scuorr, S., Dreyruss, F., and ScHwartz, A. 
The recumbent esophagogram; an x-ray 
method for early detection of left atrial en- 
largement. Radiology, Aug., 1951, 57, 208- 
213. 


Enlargement of the left atrium is one of the most 
constant and earliest changes in mitral valve disease. 

The left atrium forms the posterior surface of the 
heart and is usually delineated in the erect right 
anterior oblique position with a_ barium-filled 
esophagus. 

The authors undertook a study to determine if 
left atrial enlargement could not be determined 
earlier and more accurately by displacement of the 
barium-filled esophagus in the recumbent right ante- 
rior oblique position. 

Their conclusions are that the recumbent position 
is preferable to the erect position in studying the 
barium-filled esophagus for early signs of left atrial 
enlargement. An explanation of this fact is sug- 
gested.—McClure Wilson, M.D. 


Remnuart, H. A., and Hermet, M. B. Hernia- 
tion of the lung in the cervical region. 
Radiology, Aug., 1951, 57, 204-207. 

Two cases of herniation of the lung in the cervical 
region, immediately posterior to the clavicle, are re- 
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ported. In both cases a supraclavicular mass was 
found on physical examination, the Valsalva maneu- 
ver made the mass appear or increased its size, and 
roentgenograms revealed the lung herniation. 

Herniation of the lung in the cervical region 
usually occurs between the scalenus anticus and 
sternomastoid muscles. It may be congenital or 
acquired. It occurs about three times as frequently in 
males as in females. Bronchitis, bronchiectasis and 
pertussis may be causative factors. Weakness of the 
chest wall plus increased intrathoracic pressure 
account for the spontaneous hernias, which consti- 
tute about 33 per cent of the acquired type.—/. W. 
Sommer, M.D. 


ScHwartz, S., and Moyer, Ratpu E. 
The management of massive tuberculous 
penumonia; a therapeutic review of seventy- 
five cases. 4m. Rev. Tuberc., July, 1951, 64, 
41-49. 

The results of the management of 75 cases of mas- 
sive tuberculous pneumonia in young males are 
presented. This analysis indicates that with the use 
of streptomycin clinical improvement in this once 
fatal disease can be expected in 71 per cent of the 
patients. 

Diagnosis of the tuberculous nature of a pneu- 
monic process is often delayed. Cavity formation 
quickly occurs. The immediate therapy is strepto- 
mycin. The minimal period of medication is four 
months. 

Sputum “conversion” in the clinically improved 
group was materially abetted by the use of pneumo- 
peritoneum (56 of the 75 cases). The optimum time 
to initiate this adjuvant is six weeks after the in- 
ception of chemotherapy. The sputum “conversion” 
in eighteen months was three-fourths in the pneumo- 
peritoneum group, and slightly over one-half in the 
group where only streptomycin was used.—E. E. 


Julien, M.D. 


STEINBACH, Howarp L., and Hitt, WALTER 
Brab.ey. Pantopaque pulmonary: embolism 
during myelography. Radiology, May, 1951, 
56, 735-738. 

A case of venous intravasation of iodized oil during 
myelography is reported. The fact that opaque sub- 
stance was demonstrated in the lungs roentgeno- 
graphically makes this case unique in the literature. 

The oil gains access to the venous vascular system 
by way of the two rich plexuses of veins surrounding 
the cord and subarachnoid space, and eventually 
reaches the inferior vena cava from where it is trans- 
ported to the lungs. 

Since a bloody spinal puncture is not unusual, it is 
surprising that pantopaque pulmonary embolism is 
not more frequent. 

Although all 3 cases so far reported have recovered 
with only minimal subjective manifestations, it is 
suggested that myelography be temporarily deferred 
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if a bloody spinal puncture is obtained.—McClure 


Wilson, M.D. 


Wicu, Russet, and Gitmore, FrepeERICK 
Solitary pulmonary necrosis; a comparison 
of neoplastic and inflammatory conditions. 
Radiology, May, 1951, 56, 7o8—718. 


The problems arising from the finding of a solitary 
cavity in the lungs are well reviewed in this paper. 
Such a cavity is due either to an inflammatory 
process or to necrotic breakdown within a pulmonary 
tumor. Prior to the prophylactic use of antibiotics 
and chemotherapy for an early pulmonary infection 
more of these non-tuberculous inflammatory condi- 
tions progressed to form an abscess. At the present 
time, however, considering all age groups, a solitary 
abscess from necrosis within a pulmonary neoplasm 
is 1.§ times more common than a benign non- 
tuberculous abscess. Routine roentgenographic pro- 
cedures showed a single cavity in 10 per cent of 150 
cases of bronchogenic carcinoma. 

In a small group where the single cavity is distal 
to an obstructing endobronchial carcinoma, seg- 
mental or lobar atelectasis is present and this leads 
to bronchoscopic examination which usually demon- 
strates the lesion. 

Ina larger group where the single cavity is actually 
an excavation in the neoplasm there is usually no 
atelectasis, and this absence of atelectasis is what 
makes the resemblance to an inflammatory abscess so 
pronounced. 

In order to try to arrive at a correct diagnosis of a 
necrotic malignant neoplasm as quickly as possible, 
the authors have listed and discussed certain roent- 
gen criteria which aid them. They are as follows: 

1. Well circumscribed mass. 

. Centrally located cavity. 

. Thick, easily defined wall. 

. Irregular or actually nodular inner wall. 

Lesion crossing or bulging into another lobe. 

. Absence of parenchyma inflammatory change 
elsewhere. 

7. Metastasis. 

Bronchoscopy with cytologic study of secretions 
or saline washings of the involved area aid in arriving 
at the correct diagnosis. In doubtful cases the authors 
feel that diagnostic thoracotomy should be done if 
there is no definite improvement after three weeks of 
trial of medical therapy.—D. N. Dysart, M.D. 


An WD 


KaABANCHIK, MANUEL, and Kieimans, Mar- 
cos. Pulmén urémico. (Uremic lung.) Prensa 
méd. argent., Aug. 24, 1951, 33, 2143-2148. 
This article deals with 3 patients in a state of 

uremia of renal origin, with pulmonary manifesta- 

tions characteristic of “uremic lung.” The clinical 
and roentgenological findings present the possibility 
of a diagnosis of the syndrome in every uremic 
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patient who exhibits pulmonary signs, localized 
principally in the anterior or posterior middle part 
of both lung fields. 

Although the term “uremic lung” is not entirely 
exact, it should be continued in use until the dis- 
covery of the true mechanism of production permits 
its replacement with a better term. 

Roentgenographically, one may distinguish three 
types: 

(a) Micronodular type, marked by numerous 
small opacities, sometimes confluent, regularly dis- 
seminated in both lung fields and simulating miliary 
tuberculosis, but with the characteristic of respecting 
the apices, the bases and a peripheral border of lung 
tissue. 

(b) Flocculent type, with shadows of large size, 
varying in aspect, of hazy contours, resembling 
acinonodular exudative tuberculosis. These shadows 
occupy the middle of one or both lung fields, pre- 
dominantly on the right side, respecting the bases 
and rarely involving the apices. The periphery of the 
lung is clear. 

(c) Pseudocavitary type, with vaguely rounded 
shadow contours and a central translucency sug- 
gestive of cavities. If the edema is predominantly 
intra-alveolar, the lesions have a nodular aspect 
simulating metastatic malignancy. If interstitial 
edema and vascular dilatation predominate, the 
shadows are of similar size and shape, resembling the 
findings in cases of cardiac decompensation. Rendich 
believes that the prognosis is grave when serial 
roentgenograms fail to show clearing up of the pul- 
monary shadows.—¥. T. Case, M.D. 


Gorpvon, JosePH; ZINN, W. BERKELEY; Brook, 
Ray; and Prarr, Puitip C. Bronchography 
as an aid in planning surgical treatment of 
pulmonary tuberculosis; with a preliminary 
note on pulmonary angiography. (7%. Tho- 
racic Surg., Aug., 1951, 22, 109-134. 


Tuberculous lung specimens, which were removed 
at operation or autopsy, were studied by injecting the 
bronchi and pulmonary arteries with radiopaque 
material. Pathologic examinations of these lungs 
were made showing the extent of disease present. 
The findings served as a basis for the interpretation 
of bronchograms in the living. It is believed that 
bronchograms give more information than is gen- 
erally apparent as to the exact location and extent 
of the disease. They may also suggest the amount of 
functionally available lung tissue still present. 

The following are cited as illustrative examples of 
how bronchography can be helpful. 

1. When resection of lung tissue is contemplated, 
bronchograms aid in accurate localization of disease 
and thus help in deciding exactly which lobes or/and 
segments of lobes may need to be removed. 

2. When thoracoplasty is considered, it aids in 
helping to decide how extensive a procedure should 
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be performed. Bronchograms frequently show evi- 
dence of marked structural changes, undoubtedly 
associated with damaged lung tissue, in areas where 
“clearing” has taken place as interpreted by routine 
chest roentgenograms. It is believed that such cases 
might fare better under permanent collapse. Perhaps 
prethoracoplasty bronchograms might also give a 
clue as to why some thoracoplasties are successful 
while others are not. 

3. When decortication is considered to allow a 
“non-reéxpansible” lung under pneumothorax to 
expand once more, bronchography gives the best in- 
formation available as to the extent of structural 
changes present in the collapsed lung and thus aids 
in deciding whether or not the lung is healthy enough 
to make decortication advisable. 

Recently, angiocardiographic studies have been 
added to the bronchograms. Correlation of the find- 
ings with those of the injected lung studies shows 
that both systems are implicated in the structural 
alterations of the lung by chronic tuberculosis. This 
information has been used in planning such types of 
surgical treatment of pulmonary tuberculosis as re- 
section, thoracoplasty, and decortication. Numerous 
illustrations are included.—-T. C. Stansbury, Fr., 


M.D. 


SHAaw, Rospert R. Mucoid impaction of the 
bronchi. ¥. Thoracic Surg., Aug., 1951, 22, 
149-163. 

This is a report on 10 cases of what seems to be a 
distinct clinical entity within the lungs that has 
not yet been clearly described in the medical litera- 
ture. The term “mucoid impaction of the bronchi” 
is used by the author to designate the entity. The 
patients all had an underlying condition of asthma 
due to chronic obstructive bronchitis. 

The etiology and pathology of this clinical entity 
are discussed. 

The roentgen appearance of mucoid impaction is 
quite varied. The mucoid plugs themselves are large 
enough to be shadow producing. The shadow i 
characteristically near the hilus of the lung and ap- 
pears V-shaped. As with a hilar neoplasm, it may be 
masked by the larger shadow due to the suppuration 
beyond. The shadow cast by the suppuration also 
varies. It may simulate the appearance of pneu- 
monitis or of the reaction actually present in 
Loeffler’s syndrome. In other instances it may ap- 
pear dense and sharply circumscribed, being in- 
distinguishable from that cast by a pulmonary 
neoplasm. If air is able to slip past the mucoid plug, 
an annular shadow denoting an abscess with a fluid 
level may be seen. In still other instances, there is 
great resemblance to cysts of uniform size with or 
without fluid levels. Serial roentgenograms may 
show clearing of one segment of the lung only to 
have the same type of shadow reappear in other 
distant segments. At times, the sharply circum- 
scribed shadows may completely disappear leaving 
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little roentgen evidence of damage to the lung. With 
clearing of the suppuration the shadows cast by the 
plugs may persist.—-T. C. Stansbury, Fr., M.D 


Morin, J. Epouarp, LeBLonp, Sytvio, and 
Fiser, Paut. Bronchopulmonary candidosis 
(moniliaeis)s report of three cases. Canad. M. 
A. F., Aug. 1951, 65, 115-118. 

The authors include a brief historical review of 
bronchopulmonary moniliasis. They suggest that the 
term moniliasis, as referring to a human disease 
caused by C. albicans, be replaced by that of candi- 
dosis, due to the fact that genus Candida is the only 
fungus that is pathogenic for the human. 

Due to the fact that C. albicans is widespread in 
nature and is found in the mouth, digestive tract, 
or vagina in about 3 to § per cent of normal in- 
dividuals, one should be most cautious in making a 
diagnosis of bronchopulmonary candidosis. Certain 
criteria, as suggested by Ikeda, should be present 
before considering the diagnosis. These are: (1) a 
history of recurrent respiratory symptoms which 
simulate those of chronic bronchial asthma or ad- 
vanced pulmonary tuberculosis; (2) tenacious, 
mucopurulent sputum; (3) the persistent absence 
from the sputum of tubercle bacilli and the presence, 
usually in large numbers, of C. albicans; (4) extensive 
pulmonary lesions revealed by roentgenologic ex- 
amination; (5) the almost specific action of iodides 
against the condition; (6) the reproduction in the 
laboratory animals of pulmonary and other lesions 
of C. albicans. 

The 3 cases reported fulfilled all the above criteria. 
Potassium iodide, in doses of 10 grains three times a 
day, appeared to be specific treatment in all 3 
patients. In only 1 patient are the roentgenograms 
of the chest reproduced... 4. Addington, M.D. 


Heaty, R. J. Bronchogenic cysts. Radiology, 
Aug., 1951, 57, 200-203. 


Bronchogenic cysts are believed to develop as an 
anomaly of the tracheobronchial tree in the embryo. 
The gross and microscopic pathology of the average 
cyst is described. Bronchogenic cysts are true cysts, 
since they contain fluid and have an epithelial lining. 
They should therefore be differentiated from non- 
epithelialized cystic lesions. 

Physical examination of the chest is usually 
negative. About 50 per cent of the 19 patients re- 
ported were asymptomatic. Pressure symptoms such 
as dyspnea, cyanosis, cough, wheezing, chest pain 
and dysphagia vary with the size and location of the 
cyst. Infection may supervene with characteristic 
manifestations. 

Roentgenographically the cyst is usually single, 
being demonstrable as a mediastinal or intrapul- 
monary mass, ovoid in shape and usually of homo- 
geneous density. In 20 per cent of the reported series, 
the cyst communicated with the bronchus which re- 
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sulted in both fluid and air being visualized within 
the cyst. Chief diagnostic significance is the change 
in shape with inspiration and expiration. Fluoros- 
copy may be an aid, but bronchograms are of little 
value. 

The final diagnosis rests on the pathological study 
of the excised cyst.—E. E. Seedorf, M.D. 


Tourorr, ArtHur S. W., and SELEY, GABRIEL 
P. Lipoma of the bronchus and the lung; a 
report of two unusual cases. Surg., Aug., 
1951, 734, 244-250. 

The rarity of lipoma of the bronchus and lung has 
induced the authors to report their 2 unusual cases. 

The first case was that of a lipoma of the paren- 
chyma of the lung in a patient with no symptoms 
referable to the chest. The lesion was an incidental 
finding from the roentgenograms. It was an oval 
shadow 2 inches in diameter and situated in the 
posterior segment of the right upper lobe. 

In the second case a “dumbbell” lipoma of the 
bronchus and peribronchial tissues was found. The 
patient complained of chronic: cough and recurrent 
hemoptysis. Roentgen examination disclosed chronic 
bronchiectasis and atelectasis of the left lower lobe, 
as well as an ovoid tumor in the left chest behind the 
heart. 

The true nature of both lesions was not determined 
until operative removal. Both patients have re- 
mained well:for more than one and one-half years 
since operation.—F. B. Markunas, M.D. 


LeicH, Tep F., and Hopkins, A. 
Roentgenographic findings in lesions of the 
lingula. Radiology, Aug., 1951, 57, 193-199. 


Diagnosis of lesions of the lingula is not difficult. 
Infiltrations may be of any type observed in other 
parts of the lung, the increased density being 
triangular in both the posteroanterior and lateral 
projections. Obliteration or distortion of the left 
cardiac border is almost invariably present. The dis- 
tortion is due to pleuropericardial adhesions which 
are usually caused by bronchiectasis. Poor definition 
without distortion is commonly seen in acute lesions. 
The volume of the lingula is usually of normal size 
in acute diseases while all degrees of partial collapse 
may be seen in chronic disease such as bronchiectasis 
and interstitial pneumonitis. The 2 reported cases 
of lingular carcinoma showed an increase in size of 
the segment. Failure of filling during a technically 
adequate bronchogram usually indicates _ thick, 
tenacious secretions, strictures, or neoplasm.—M. B. 


Goodwin, M.D. 


Asrams, Hersert L. Left ascending aorta with 
right arch and right descending aorta. Radi- 


ology, July, 1951, 57, 58-62. 


A rare anomaly of the aorta consisting of a left 
ascending aorta with right aortic arch and right 
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descending aorta is described along with one case 
report of the condition. This case is unique in that 
the ascending portion of the arch arose on the left 
side. 

The roentgen findings of this anomaly have not 
previously been described and are as follows: (1) a 
right descending aorta seen in the posteroanterior 
roentgenogram; (2) a right arch as shown by its im- 
pression on the right of the barium-filled esophagus 
at the level of the aortic arch; (3) a vascular structure 
(the transverse portion of the arch) anterior to the 
trachea, demonstrated in the lateral projection; (4) 
absence of a vascular structure posterior to the 
esophagus, as shown by absence of anterior displace- 
ment of the barium-filled esophagus; (5) a pulsating 
contour of the left upper cardiovascular silhouette, 
extending up to the usual position of the aortic 
knob.—McClure Wilson, M.D. 


Nusorr, J. F. Double aortic arch. ‘¥. Thoracic 
Surg., Aug., 1951, 22, 208-215. 


The embryology and pathologic anatomy of the 
double aortic arch producing tracheal and esophageal 
compression are reviewed and discussed. 

A report is given of a case of congenital constric- 
tion of trachea and esophagus caused by a compress- 
ing double aortic arch in a child a little over three 
months of age. An operation was successful. Ex- 
cellent roentgenograms before and after operation 
are reproduced.—T. C. Stansbury, ‘Fr., M.D. 


GasuL, Benyamin M., Fett, Ecperr H., and 
Casas, Raut. The diagnosis of aortic septal 
defect by retrograde aortography; report of 
a case. Circulation, Aug., 1951, 4, 251-254. 


This rare congenital malformation is a round or 
oval opening between the ascending aorta and the 
main pulmonary artery above the semilunar valves. 
It is practically impossible to differentiate this mal- 
formation from a patent ductus arteriosus clinically, 
since both malformations may present the same 
physical, fluoroscopic, roentgen and electrocardio- 
graphic findings. Even angiocardiography and 
cardiac catheterization do not aid in the differentia- 
tion. The authors have studied 2 patients with 
aortic septal defects. One was operated on at another 
clinic for a suspected patent ductus arteriosus. The 
other case presented was diagnosed by retrograde 
aortography. 

The diagnosis of congenital aortic septal defect is 
one of the most difficult in the field of congenital 
malformations of the heart. The authors believe 
this case to be the first instance of an aortic septal 
defect diagnosed preoperatively by means of retro- 
grade aortography. 

Of 24 reported cases not one was diagnosed 
clinically. Diagnoses were made either at autopsy or 
following surgery. 

Anatomically, a communication is found between 
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the aorta and pulmonary artery a short distance 
above the semilunar valves; the communication is 
usually round or oval in outline and is 10 to 12 mm. 
in diameter. It is not in the location of the ductus 
arteriosus and is not to be considered as a short 
ductus. 

The hemodynamics of this rare lesion are very 
similar to those of a patent ductus arteriosus. As in 
the latter condition, blood is shunted from the aorta 
into the pulmonary artery and there is, therefore, no 
cyanosis. Systolic and diastolic murmurs may be 
heard in the pulmonary area and may be transmitted 
downwards. The character, location and duration of 
the murmur in the patent ductus arteriosus are sub- 
ject to considerable variations. A wide pulse pressure 
may be present in both malformations. Fluoroscopic 
and roentgenographic examinations may reveal a 
prominent convexity in the pulmonary area and a 
hilar dance in either case. Angiocardiography does 
not differentiate these two conditions. The indirect 
sign of reopacification of the pulmonary artery after 
the filling of the aorta may be present in both mal- 
formations. Catheterization of the heart is likewise 
valueless since the higher oxygen content of the 
blood obtained from the pulmonary artery as com- 
pared with that from the right ventricle occurs in 
either malformation. 

Differentiation of an aortic septal defect from a 
patent ductus arteriosus, is of paramount importance 
for an aortic septal defect is usually not amenable 
to surgery. Retrograde aortography appears to be 
the only method permitting such differentiation. 

A case of aortic septal defect in a 3} month old 
child is presented in detail, illustrating the above 
points.—-S. N. Tager, M.D. 


RusuMer, Roserr F., and Crystat, Dean K. 
Changes in configuration of the ventricular 
chambers during the cardiac cycle. Circu/a- 
tion, Aug., 1951, 211-218. 


Cyclic changes in the size of the ventricles, the 
essential feature of cardiac function, have been 
widely studied by a variety of methods such as (1) 
direct volumetric measurements by the plethysmo- 
graphic technique, (2) analysis of arterial pulse 
waves, (3) roentgen kymography, (4) electrokymog- 
raphy and (5) indirect information concerning 
changes in stroke volume, gained from cardiac out- 
put determination by the Fick principle or ballisto- 
cardiography. Motion pictures of fluoroscopic images 
during angiocardiography present a combination of 
advantages not available in other methods. The size 
and the shape of the heart and of the individual 
chambers can be observed and measured during 
multiple cardiac cycles in the intact experimental 
animal. The presence of residual blood is readily 
detected in the ventricle. The sequence of events in 
the great vessels and heart can be related. Two dis- 
advantages of this method are recognized: (1) the 
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recorded images represent a two-dimensional pro- 
jection of the cavities, (2) rapid injection of radio- 
paque material imposes an unusual load on the heart 
and circulation. 

Cinefluorographic angiocardiography was _ per- 
formed on 20 dogs anesthetized with nembutal and 
reclining in the left lateral position. The action was 
recorded with 16 mm. and 35 mm. cinefluorographic 
equipment. Diodrast (25 cc. of a 70 per cent solution) 
was rapidly injected through indwelling needles or 
catheters secured in a jugular vein. Eight films were 
exposed at a rate of 30 frames per second; the re- 
mainder at 15 frames per second. Various methods 
were used to extract information from the motion 
picture films: (1) repeated examination employing 
motion picture projectors, (2) study of action and 
individual frames on film editing devices, (3) tracings 
of the projected images from film sequences,(4) 
photographic enlargement of strips of film and (5) 
a special motion picture printing technique termed 
“counter-oftset” printing. 

Right ventricular filling can best be studied dur- 
ing the initial entrance of diodrast into that chamber. 
As the right atrium filled with radiopaque material 
during systole, the tricuspid valves became outlined 
at the atrioventricular junction. At the end of a 
diastolic period, the diodrast was fairly evenly dis- 
tributed through the right ventricular chamber. 
During the succeeding systole, compression of the 
lateral portions of the right ventricle cleared the 
region from the catheter to the central cavity and 
the pulmonary artery was rapidly filled. Even during 
diastole, the opacity of the pulmonary branch was 
as pronounced as that of most of the peripheral areas. 

Since the contrast medium was diluted in the 
lungs, opacification of the left ventricle was gradual 
and left ventricular filling could not be adequately 
studied. A large residual volume remained at the 
end of systole. 

In every case, left ventricular systole was char- 
acterized by a marked reduction in width and a rela- 
tively insignificant degree of shortening. 

The aorta characteristically became narrow during 
the diastolic run-off period. 

The retrograde flow of radiopaque material into 
the azygos and inferior vena cava is a consequence 
of the rapid injection of a fairly large quantity of 
fluid into the expansile venous system. Since filling 
was virtually completed during the first third of a 
diastolic period at heart rates up to 180 per minute, 
the rate of diastolic filling is probably not the pri- 
mary limiting factor in cardiac output produced by 
tachycardia under normal conditions. 

Judging by the cinefluorographic records, the con- 
figuration and contraction of the right and left ven- 
tricular chambers are very different. The right ven- 
tricle resembles a pocket fastened to the periphery 
of the convex intraventricular septum. During con- 
traction, the free wall conforms more closely to the 
convex septum, ejecting blood into the pulmonary 
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artery and at the same time evacuating most of the 
blood contained around the periphery of the cham- 
ber. The left ventricle resembles a cylinder with a 
conoid segment at the apical end. Systole produces 
primarily a reduction in the diameter of the chamber. 
Shortening of the ventricle plays a minor role in the 
systolic ejection. No evidence for rotation of the 
heart was present in any case studied. The elongation 
and elevation of the aortic arch during systole is 
probably an expression of some of the forces recorded 
by the ballistocardiogram.—S. N. Tager, M.D. 


RusHMER, Roserr F., and THat, 

The mechanics of ventricular contraction; 

a cinefluorographic study. Circulation, Aug., 

1951, 4, 219-228. 

Through indwelling catheters or needles, diodrast 
(25 cc. of 70 per cent solution) was rapidly injected 
into the right jugular vein in 20 dogs, placed in the 
left lateral reclining position. Motion pictures re- 
corded the sequence of events for periods of ten to 
fourteen seconds, using 16 and 35 mm. cinefluoro- 
graphic equipment. Twelve films were selected for 
detailed study, of which eight had been exposed at 
15 frames per second and four at 30 frames per sec- 
ond. Films were also taken of a circular brass plate 
positioned at the level of the dog’s heart. By means 
of a strip film projector, the image of the brass plate 
on 35 mm. film was focused on a horizontal surface 
and the projection distance was varied until the 
circular image from the film coincided with the orig- 
inal brass plate. In this way, the projected image 
of the brass plate, and similarly the image of the 
heart, were accurately restored to natural size. 

This communication deals with evidence concern- 
ing these points derived from linear and planimetric 
measurements from tracings of the right and left 
ventricular cavities. The changes in the size and con- 
figuration of the ventricular cavities, combined with 
their anatomic and geometric characteristics, have 
been related to the function and mechanics of right 
and left ventricular contraction. 

The projected images of the right and left ven- 
tricular cavities and, whenever possible, the external 
cardiac silhouettes were traced on plain white paper. 
After establishing the limits of the chamber, the 
following measurements were made: (1) the left 
ventricular area using a planimeter, (2) the length 
of the ventricle from the midpoint of the mitral 
valve to the apex, (3) the width of the ventricle on a 
line perpendicular to the longitudinal axis at its 
midpoint. The area, length and width of the external 
cardiac silhouette were also measured when possible. 

Obliteration of the peripheral portions of the 
chamber was considered as being due to an increased 
bulging of the interventricular septum coupled with 
contraction of the free wall. 

Left ventricular contraction was associated with 
a marked reduction in the width, and a relatively 
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insignificant reduction in length. The initial rate of 
reduction in area during systole was rapid, slowing 
as contraction progressed to completion. However, 
during the first portion of diastole, the increase in 
size generally occurred at a more rapid rate than 
during the corresponding phase of systole. 

The systolic reduction in the total area of both 
ventricles was only slightly greater than that of the 
left ventricle alone. The initial reduction in the left 
ventricular area was associated with a diminished 
diameter, followed closely by a reduction in length, 
of the ventricular chamber. 

The left ventricular wall was universally thicker 
during systole than during diastole. 

Three mechanisms for increasing stroke volume 
were encountered: (1) the diastolic volume may be 
augmented by increased filling in early diastole, (2) 
more complete systolic emptying may occur with a 
corresponding reduction in the quantity of residual 
blood, (3) the effectiveness of atrial contraction may 
be augmented by unknown factors to produce pro- 
gressively increased diastolic filling in the presystolic 
interval. 

During systole, the projected area of the ventricu- 
lar chambers diminished rapidly at first, tending to 
empty at a slower rate as the contraction neared 
completion. In every case, considerable quantities of 
blood remained in the ventricle at the end of systole. 
Early in diastole, the ventricular area increased, even 
more rapidly than it had been reduced during systole, 
and tended to reach a plateau which was sustained 
until the succeeding systole. However, neither the 
diastolic size nor the systolic size was fixed; pro- 
gressive changes occurred at both extremes in suc- 
cessive cycles in certain animals. 

Judging by the characteristics of isolated myo- 
cardial bundles, it would appear that both initial 
rapid inflow and abrupt termination of filling may be 
related to viscosity, a property more prominent in 
cardiac than in skeletal muscle. 

Just as the ventricles are restrained from distend- 
ing as much as they are capable, ventricular systole 
fails to empty the chamber completely. Second, the 
pressure in a viscus is related to the tension in the 
muscular components of its wall.—S.N. Tager, M.D. 


ABDOMEN 


BinGHAM, Joun R., INGELFINGER, FRANz J., 
and SmirHwick, REGINALD H. Effect of com- 
bined sympathectomy and vagectomy on 
the gastrointestinal tract. 7.4.M.d., Aug. 
Il, 1951, 746, 1406-1408. 

Clinical, roentgenological, and motility studies 
were made of a group of 6 patients before and after 
combined sympathectomy and vagectomy. These 
studies suggest that combined interruption of both 
sympathetic and parasympathetic impulses to the 
stomach, small bowel, and proximal colon produces 
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minor changes in many functions of the human gas- 
trointestinal tract. 

The vagectomy was performed in each case for 
duodenal ulcer. In 5 cases the sympathectomy was 
carried out for essential hypertension, and in the 
sixth for relief of intractable pain. 

Clinical observations were made in 5 of the 6 cases. 
Appetite was unchanged in 3 patients and increased 
in 2. Hunger was unaltered in the 3 patients who had 
experienced this sensation before surgery. Nausea 
and vomiting were experienced by all 5 patients, 
following surgery, on the rare occasions when they 
were exposed to such spontaneous stimuli as usually 
induced these symptoms. Heartburn disappeared 
after the operation in 1 of the 2 patients who com- 
plained of this symptom before surgery. 

It is of interest that appetite, hunger, and heart- 
burn are unaffected after autonomic denervation of 
the stomach. While appetite is generally believed to 
be cortical in origin, some physiologists believe that 
hunger arises from vigorous gastric peristalsis. If 
this is true, from this study the afferent pathway ap- 
pears to be other than along the splanchnic or vagus 
nerves. Heartburn may be expected to persist since 
the esophageal innervation remains intact. 

The roentgenological studies with barium were 
divided into two groups: the first group comprised 4 
patients who had simultaneous sympathectomy and 
vagectomy. This group showed definite changes in 
gastric motor function when the preoperative and 
postoperative examinations were compared. Initial 
gastric emptying was delayed, and both the degree 
and duration of gastric peristalsis appeared de- 
creased. In the 4 cases studied, the five hour gastric 
retentions were 15, 30 and 80 per cent, respectively. 
The rate of small intestine transit, estimated with 
due allowance for the retarded gastric evacuation, 
appeared decreased in 3 patients and unaltered in 
the fourth. 

The second group, consisting of 2 patients in 
whom sympathectomy preceded vagectomy by inter- 
vals of one and three years, respectively, did not 
manifest initially delayed gastric emptying or de- 
creased gastric peristaltic waves when they were 
examined soon after vagectomy. 

This study again reveals the difficulty of proof in 
patients who have had surgical interruption of sym- 
pathetic and parasympathetic impulses. In particu- 
lar, it is difficult to prove that the surgical procedures 
employed interrupted sympathetic and parasym- 
pathetic impulses to the stomach and small bowel.— 


E. A. Addington, M.D. 


Benepict, Epwarp B. Gastroscopic biopsy in 
the differential diagnosis of gastritis and 
carcinoma. New England F. Med., Aug. 9, 
245, 203-206. 

This article demonstrates clearly the advantages 
of being able to biopsy the stomach under direct ob- 
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servation through the author’s flexible operating 
gastroscope. By this means, 203 successful examina- 
tions have been done without incidents or complica- 
tions. Of this group the author presents 10 illustrat- 
ive cases. The mutual support of roentgen and 
gastroscopic examinations for complete evaluation 
of gastric problems is emphasized by the writer. 

In 5 of the cases cited, an immediate positive diag- 
nosis of carcinoma was established by gastroscopic 
biopsy. In the other 5 cases gastric malignancy was 
excluded by biopsy through the gastroscope. 

The additional features of this new type of gastro- 
scope include the ability to inflate and deflate the 
stomach so that flexibility of the wall of the stomach 
can be determined, and the possibility of aspirating 
the contents of the stomach so that a clear view of 
the lesion can be obtained. Sample material can be 
aspirated from the site of the lesion for cytological 
examination if so desired.—T. D. Allison, M.D. 


Capper, W. M., and Butter, T. J. A clinical 
study of the early post-gastrectomy syn- 
drome. Brit. M. F., Aug. 4, 1951, 2, 265-271. 


The authors present an excellent study of the early 
post-gastrectomy syndrome as it occurred in a se- 
ries of 660 post-gastrectomy cases. They find that 
all patients who exhibited symptoms after meals fall 
into two major groups. The first group consists of 
those cases in which symptoms occurred towards the 
end of the meal or within a few minutes after its 
ingestion. This group has what is termed the ““dump- 
ing syndrome” by most investigators but the authors 
prefer to call it the early post-gastrectomy syndrome. 
It represents 11.9 per cent of the cases reviewed. The 
second group comprises those patients who had 
symptoms two or three hours after meals and are 
referred to as having the late post-gastrectomy syn- 
drome. 

The etiology of the early post-gastrectomy syn- 
drome has two major components. The rapid empty- 
ing of the stomach with jejunal distention results in 
the sensation of epigastric fullness. All of the other 
vasomotor symptoms are due to the weight of the 
meal and the tension of the afferent loop on the gas- 
tric remnant. The onset of symptoms is quite sudden, 
with a feeling of fullness and distention in the 
epigastrium associated with nausea and lassitude. 
On the average, an attack lasts from thirty to forty- 
five minutes. In all the patients the symptoms 
started soon after the operation when they began to 
take solid food again. Patients can soon determine 
exactly how much food they can eat safely. 

In 77 per cent of the patients studied, symptoms 
persisted from two to eleven years. In those cases in 
which symptoms did disappear, the sensation of full- 
ness disappeared first, followed by disappearance of 
vasomotor phenomena. In these 79 cases studied, 31 
had symptoms severe enough to cause loss of work. 
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This represented 4.7 per cent of the total cases re- 
viewed. 

It was found that the early syndrome did not 
occur after the Billroth I type of operation but did 
occur after any modification of the Pélya operation. 
The particular type of modification did not effect the 
incidence. The delayed syndrome occurred with 
equal incidence after any type of gastrectomy. 

Observations made on these patients in regard to 
the effect of posture were interesting. In 89 per cent 
of the patients studied in the hospital, lying down 
immediately after the onset of symptoms reduced 
the duration of the whole syndrome from 30-45 min- 
utes to 10-15 minutes. When meals were taken lying 
down, 33 per cent were symptom free; but the re- 
mainder had a sensation of fullness in the epigas- 
trium. When the same group of patients were in- 
structed to lie down a half hour before eating a meal 
in the sitting position, the syndrome did not occur in 
80 per cent. During this rest period 14 per cent of the 
patients vomited a clear bile-stained fluid. Further 
studies of this feature revealed that in erect position 
little or no bile could be aspirated from the stomach 
but in the supine position large amounts of bile- 
stained fluid could be obtained. Roentgen examina- 
tion demonstrated kinking of the afferent loop which 
rendered emptying difficult. When the afferent loop 
was empty, the early syndrome did not occur so 
readily. It was also shown that rapid emptying of 
the stomach was not a major factor in the syndrome 
as in simple gastroenterostomy cases the vasomotor 
features of the early syndrome were rare. 

On the assumption that the major factor in the 
syndrome was the traction on the gastric remnant by 
the afferent loop, the authors devised an operation 
for reconstructing the peritoneal supports, 7.e. (1) 
the afferent loop was sutured to the edge of the lesser 
omentum, (2) the upper angle of the gastrojejunal 
anastomosis was ligated to the left gastric vessels, 
and (3) the greater curvature was supported by re- 
attachment of the gastrosplenic ligament. 

A large comparative series of cases, one using the 
reconstructed gastric and afferent loop support and 
the other with routine technique in the Pélya-Hof- 
meister operation, demonstrated that the early 
syndrome can be prevented by suitable anatomical 
support for the stomach and the anastomosis. Of 
the 128 cases using the reconstructed supports only 
1 developed the syndrome while in the control series 
I$ patients of the 113 had a typical clinical picture. 
On this basis the authors recommended surgical 
treatment for the early post-gastrectomy syndrome 
and have obtained good results in 7 out of 8 cases 
so treated.—T. D. Allison, M.D. 


Jounstone, ALAN Stewart. The diagnosis of 
early gastric herniation at the oesophageal 
hiatus. ¥. Faculty of Radiologists, July, 1951, 
3s 52-65. 
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The esophageal hiatus hernia of the stomach is the 
most common of the diaphragmatic hernias. Diag- 
nosis of this type of hernia is made by (1) the demon- 
stration of a pouch, larger in caliber than the esoph- 
agus, lying immediately above the diaphragm at 
the esophageal hiatus; (2) the demonstration of gas- 
tric mucosal folds lining the pouch, the folds appear- 
ing to run with the fine esophageal folds, although 
they are larger and coarser. 

It is relatively easy to obtain a roentgenogram 
showing a small pouch, apparently above the dia- 
phragm, but it may be practically impossible to de- 
termine whether it is of esophageal or gastric origin. 
The esophagus and stomach cannot be separated by 
a straight line at the cardia. The terminal part of the 
esophagus which lies in the hiatal tunnel behaves in 
some respects as if it were part of the stomach, con- 
forming to the old anatomical description of a car- 
diac antrum. This segment may be lined with gastric 
mucosa. If barium becomes trapped within it, a 
small pouch is formed which may lie or appear to 
lie above the diaphragm. If the patient, standing 
erect, swallows barium and then takes a deep breath 
and holds it, on fluoroscopy the barium column is 
seen to be cut across at the lower end of the esopha- 
gus by a band 1.5 to 2 cm. wide. This constriction 
disappears when the diaphragm is relaxed. It can be 
assumed that the band localizes the position of the 
esophageal hiatus. Owing to the uneven contour of 
the diaphragm it may be difficult to assess the true 
position of the pouch and the hiatal constriction in 
inspiration should be used as a guide. Thus, a small 
protrusion of the cardiac antrum may extend through 
the hiatus and resemble a gastric hernia, while the 
diaphragm may continue to exercise its pinch-cock 
action. 

The chief importance of the cardia lies in its phy- 
siological action in preventing regurgitation. A fail- 
ure of this protective mechanism will lead to free re- 
gurgitation into the esophagus. Regurgitation is 
normally prevented by the pinch-cock action of the 
diaphragm, and to a lesser extent by the cardiac 
sphincter. To bring about free regurgitation one 
must have primarily a weakness at the esophageal 
hiatus. This may be developmental, but senility 
and increased intra-abdominal pressure are impor- 
tant acquired causes. Unless there is free regurgitation 
into the esophagus, a pouch such as described above 
has no real clinical significance and it is very impor- 
tant to realize that “the morbidity of hiatus hernia is 
brought about by a physiological rather than an 
anatomical defect.” Johnstone is convinced that in 
the absence of clearcut diagnostic features, early 
gastric herniation at the esophageal hiatus cannot be 
recognized by roentgenologic examination alone. 
Esophagoscopy is essential, not only to localize the 
position of the mucosal junction in relation to the 
hiatal constriction, but to exclude esophagitis and 
ulceration.—S. G. Henderson, M.D. 
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Patmer, Eppy D. Saint’s triad: hiatus hernia, 
diverticulosis coli and gallstones. dm. 7. 
Digest Dis., Aug., 1951, 78, 240-241. 


Muller (1948), of Johannesburg, called attention 
to a triad of hiatus hernia, diverticulosis coli, and 
gallstones which he observed in 3 patients and named 
Saint’s triad (after Professor Saint of Cape Town, 
who mentioned the possible clinical importance of 
this triad). 

In an attempt to study the frequency of this triad, 
the author reviewed the records of patients with 
hiatus hernia at Walter Reed Army Hospital. In 31 
patients, all three organs had been examined roent- 
genologically or adequately explored surgically. 
There were only 5 cases of “Saint’s triad,” which are 
briefly reported. 

There is no basic causal significance in the asso- 
ciation of these common diseases. It occurs with suf- 
ficient frequency, however (5 out of 31) to warrant 
investigation of the other two organs if involvement 
of one has been demonstrated. One should not ac- 
cept a single demonstrated entity as the explanation 
of the patient’s symptoms.—W. H. Shehadi, M.D. 


Boouer, Roserr J., and Grant, Roatp N. 
Eosinophilic granuloma of the stomach and 
small intestine. Surgery, Aug., 1951, 30, 
388-397. 

Eleven cases of eosinophilic granuloma of the 
stomach or small intestine, hitherto reported in the 
literature, are analyzed, and another case is pre- 
sented. The pyloric antrum is the region usually in- 
volved. The lesion is submucosal and poorly circum- 
scribed with a tendency toward pedunculation. In 
I case, the submucosa of the pylorus, duodenum and 
first 2 feet of jejunum was greatly thickened, but 
the mucosa was intact. Symptoms most commonly 
encountered were nausea, vomiting and epigastric 
discomfort or pain, not necessarily related to meals. 
Only 2 of the 12 patients were less than fifty-five 
years of age. 

Pathologically, there are three essential compo- 
nents: (1) fusiform fibroblastic cells with a loose net- 
work of collagen fibers and an irregular distribution 
of lymphocytes sometimes forming rudimentary 
lymph follicles; (2) numerous eosinophilic polymor- 
phonuclear cells distributed throughout the tissue, 
usually most numerous in the submucosa and mus- 
cularis, and sometimes associated with microscopic 
and macroscopic cavities which are filled with the 
third component, and (3) an eosinophilic, edematous 
material. 

A gastrointestinal allergic response is considered a 
probable etiologic factor by some authors, especially 
in view of the fact that in some cases marked eosino- 
philia has occurred postoperatively in the peripheral 
blood stream. But in the remaining cases eosino- 
philia was not present, and no allergic component 
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could be elicited in the histories.—-dndré Bruwer, 


M.D. 


Haypen, Roserr S. Perforation of duodenal 
ulcer during fluoroscopy; disposition of 
barium sulfate in the abdominal cavity. 
Radiology, Aug., 19§1, 57, 214-216. 


There have been §9 cases reported in the literature 
of perforation of a duodenal ulcer during fluoro- 
scopy. The author reports another case, bringing the 
total to 60. 

The small amount of barium which escaped 
through the perforation remained in the upper and 
mid-abdomen. The author, and other observers, state 
that the spillage through the perforation is kept to a 
minimum by the protective mechanism of pyloro- 
spasm. The barium that is spilled is kept localized 
and quickly becomes fixed by fibrous exudate. The 
author feels that this barium in the peritoneal cavity 
may be left alone with safety.—D. N. Dysart, M.D. 


Romacosa, JeERoME, and Menvitte, Leon J. 
Chronic intermittent arteriomesenteric oc- 
clusion of the duodenum. Radiology, July, 
1951, 57, 63-65. 

That the root of the mesentery of the small bowel 
with its associated vessels could produce chronic 
intermittent obstruction of the transverse duodenum 
is easily understood when this area is considered 
anatomically. 

Two case reports where this type of obstruction 
actually occurred are presented. 

The roentgen criteria for the diagnosis are (1) 
occasionally a six hour gastric residue is observed; 
(2) there may be sharp linear sites of obstruction of 
the barium-filled duodenum; (3) the proximal duo- 
denum may be dilated; (4) reverse peristalsis in the 
duodenum proximal to the intermittent obstruction 
may be seen fluoroscopically; (5) the obstruction 
may be temporarily relieved by having the patient 
assume the knee-chest position or by upward pres- 
sure on the lower abdomen when the patient is erect. 
—McClure Wilson, M.D. 


Rozek, Epwarp C., and Graney, M. 
Duodenum inversum; a report of two cases. 
Radiology, July, 1951, 57, 66-69. 


Duodenum inversum is a rare congenital anomaly 
in which the normal curve of the duodenum is re- 
versed so that the third portion, instead of turning 
to the left, crossing the midline and forming the 
duodenojejunal junction, turns to the right, courses 
upward, curves then to the left and crosses the mid- 
line above the pancreas. 

The authors report 2 cases, bringing the total 
number of reported cases to approximately 55. 

The symptoms, when present, are those suggestive 
of ulcer, pancreatitis or gallbladder disease, and are 
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apparently due to reverse peristalsis in the duodenum 
with some delay in the abnormal lower curve. The 
diagnosis is usually made by roentgenographic 
studies.—D. N. Dysart, M.D. 


KniGcut, D., and Biack, B. Marpven. 
Duodenojejunal intussusception due to lipo- 
ma; report of a case. Proc. Staff Meet., Mayo 
Clin., Aug. 15, 1951, 26, 320-323. 


Attention is called to the fact that duodenojejunal 
intussusception is rare and may be relatively asymp- 
tomatic. Ninety per cent of patients reported in the 
literature were symptom free. Twenty case reports 
of duodenal lipoma were found up to 1949. A female 
of forty-eight and 2 males of fifty-five with duodenal 
lipomas have been encountered during the past fif- 
teen years at the Mayo Clinic. The former is the sub- 
ject of the paper and it is pointed out that the pri- 
mary symptom was bleeding. In addition, asympto- 
matic duodenojejunal intussusception was an oper- 
ative finding. Two of these 3 patients had ulcer-like 
symptoms.— 7. W. Turner, M.D. | 


Merutss, REuBEN R., and HorrmMan, ARTHUR. 
Steatorrhea following the use of antibiotics. 
New England F. Med., Aug. 30, 1951, 245, 
328-330. 

Three new antibiotics which have become avail- 
able in the last two years are aureomycin, chloram- 
phenicol and terramycin. They have been widely 
used as they are effective orally against a wide range 
of bacteria and are reputed to be without serious tox« 
icity. It is generally known, however, that they may 
produce black tongue, vaginitis, pruritus ani and 
proctitis. Recently Woods and his co-workers pointed 
out the occurrence of prolonged diarrhea and pul- 
monary disease following the use of antibiotics. 
They attributed this to an overgrowth of monilia 
secondary to destruction of competing bacteria. 
The cases presented by Merliss and Hoffman of 
prolonged diarrhea following the use of antibiotics 
have a clear-cut clinical picture which suggests a 
different causative mechanism for this syndrome. 

The seat of the diarrhea is the small bowel, as evi- 
denced by the presence of fat in the stools, the tend- 
ency of the diarrhea to be aggravated by fat inges- 
tion, and roentgen findings of disordered small bowel 
function in 3 of the 4 cases studied. The clinical and 
laboratory findings are those of an acute steatorrhea 
or sprue syndrome, similar to acute tropical sprue, 
except that the macrocytic anemia and secondary 
deficiency signs are lacking. Treatment with liver 
injections produced a very prompt and rapid re- 
sponse with complete relief of the diarrhea. 

The authors state that, inasmuch as certain vita- 
mins of the B complex, including folic acid, are pro- 
duced by bacterial activity in the gastrointestinal 
tract, it is likely that the deficiency causing this 
syndrome is due to wholesale destruction of intest- 
inal bacterial flora. None of their patients showed 
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any of the usual signs of infection such as might be 
expected to occur with monilial infections of the 
gastrointestinal tract. It seems entirely possible to 
them that yeasts which may be found in the stools 
of such patients are a result of the diarrhea and not 
the cause. 

This syndrome can probably be prevented by the 
parenteral administration of liver to all patients 
who are receiving chloramphenicol, aureomycin, 
terramycin or penicillin-sulfonamide combinations 
for more than a few days.—-4.. B. Smith, M.D. 


RerrersusH, C., FisHman, MELvIN 
B., Barro, Warren A., and Co tins, 
James 1. Emphysematous cholecystitis; re- 
port of a case with successful treatment. 
Ann. Surg., Aug., 1951, 734, 268-276. 


Emphysematous cholecystitis is an acute inflam- 
matory condition of the gallbladder characterized by 
air within the organ itself, its wall and frequently 
adjacent tissues. The symptoms are similar to acute 
cholecystitis but the condition can be differentiated 
by roentgen study. A gas-producing organism, most 
commonly a member of the Clostridium family is 
the etiologic agent. 

The disease occurs most frequently in the fifth and 
sixth decades of life and predominantly in males and 
diabetics. 

A report of 1 case and a review of 21 cases of em- 
physematous cholecystitis are presented and, in the 
authors’ opinion, surgery is the treatment of choice. 
—F. B. Markunas, M.D. 


BarsH, A. G. Primary malignant epithelial 
tumors of the small bowel. Radio/ogy, Aug., 
1951, 57, 177-185. 

Primary malignant epithelial tumors of the small 
bowel comprise about 3 per cent of all malignant 
tumors of the gastrointestinal tract and are of three 
main types: carcinoma, carcinoid, and malignant 
melanoma. The carcinoma is most prone to occur in 
the upper small bowel and the carcinoid in the lower 
small bowel. 

The symptoms are characterized by an insidious 
onset and vary with the site of the lesion. Vomiting 
and nausea are frequent in proximal small bowel 
lesions. 

Physical signs are also variable and may include 
weight loss, presence of mass, and signs of incom- 
plete obstruction. Melanoma is a common finding. 

The diagnosis can only be made by roentgenolog- 
ical examination and the examiner should be aware 
of the possibility of the condition being present. 
Following the stomach examination, films should be 
exposed at thirty minutes, one hour, two hours, and 
six hours in all suspicious cases. If any question re- 
mains, a small bowel examination should be re- 
quested. 

The roentgen changes usually consist of constrict- 
ing or filling defects. 
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Six case reports are presented.—-McClure Wilson, 


M.D. 


KirsNneR, JoserH B., PALMER, WALTER L., and 
Kiorz, ArrHur P. Reversibility in ulcera- 
tive colitis; clinical and roentgenologic obser- 
vations. Radiology, July, 1951, 57, 1-14. 


Twenty-four patients showing clinical recovery 
from idiopathic chronic ulcerative colitis under med- 
ical management are presented. 

Roentgen examination of the colon disclosed nor- 
mal appearance in approximately one-third of the 
patients with ulcerative colitis diagnosed by procto- 
scopic examination, 3 examples being presented. In 
those cases exhibiting positive roentgen findings, 4 
showed complete reversion to normal, 9 pronounced 
improvement and & persistent roentgen changes. 
Two patients showing an improved roentgen appear- 
ance had recrudescence of symptoms followed by 
more extensive roentgen findings. In all, the period 
of disability was long, and those finally showing nor- 
mal roentgenological findings were followed for at 
least one year. Two patients had disappearance of 
rectal strictures. 

Treatment with ACTH appears to be of definite 
value.—M. B. Goodwin, M.D. 

GYNECOLOGY AND OBSTETRICS 
WEINBERG, ArtHuR. Midforceps operations; 
indications for and results of one thousand 
cases based on pelviradiography and progress 

of labor. ¥.4.M.4., Aug. 18, 1951, 746, 

1465-1469. 

The results in this series of 1,000 midforceps de- 
liveries in patients studied by means of roentgen 
pelvimetry compared favorably with spontaneous 
deliveries. There was no maternal mortality and the 
uncorrected fetal mortality was 0.6 per cent. The 
author attributes these good results as compared to 
those usually reported for midforceps operations to 
the benefit of roentgen pelvimetry used before and 
during labor. The knowledge gained through this 
method allows the obstetrician to proceed with con- 
fidence in those cases in which midforceps operations 
are indicated. 

The author defines the midforceps operation as 
that obstetrical operation by which a fetus who pre- 
sents cephalically and whose presenting part is lo- 
cated in the mid-pelvis, i.e., between the planes of 
the ischial spines and ischial tuberosities, is delivered 
by forceps. The incidence of midforceps operation in 
the writer’s practice was 11 per cent. Of these, 72.8 
per cent were in primiparas and 27.2 per cent in 
multiparas. 

Labor was prolonged in 26.8 per cent. This repre- 
sented 18.2 per cent prolongation for the first stage 
and 8.6 per cent for the second stage. However, of 
these only 2.4 per cent had prolongation of both 
Stages. 

The maternal indications for the operation were: 
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(1) mid-pelvic arrest, 91.8 per cent including 40.8 per 
cent for malposition and 30.6 per cent for poor uter- 
ine or abdominal contractions; (2) distress, 0.6 per 
cent; and (3) no indication, 5.6 per cent. Sudden 
fetal distress accounted for 2 per cent of the cases. 
Cephalopelvic disproportion contraindicated mid- 
forceps operation. No patients with contracted pel- 
vic inlet were delivered in this series, but 2.8 per cent 
of the cases had a contracted mid-pelvis in which the 
pelvic planes were studied by roentgen pelvimetry 
and midforceps operations were carried out. The 
author is convinced that the type of forceps used 
should be dictated by the type of pelvic architecture 
present. Six types of forceps were used in this series. 

The author states that the good results in this 
series indicate that the mid-pelvic operation should 
be retained for the solution of the major delivery 
room problem of mid-pelvic arrest where roentgen 
pelvimetry shows that no fetopelvic disproportion 


exists.— T. D. Allison, M.D. 


Reip, Frank. X-rays and their value in the 
diagnosis of placenta praevia. Proc. Roy. Soc. 
Med., Aug., 1951, 44, 703-715. 

The diagnosis of placenta previa by roentgeno- 
logical means had been attempted by making use of 
amniography, cystography, tomography and intra- 
venous placentography. 

Amniography, first described in 1930 by Menees 
et al., was accomplished by injecting strontium iodide 
into the uterine cavity to increase the radiopacity 
of the liquor. They were able to identify the placenta 
as a soft tissue shadow of lesser density by its char- 
acteristic shape. 

In 1934, Ude ef a/. employed cystography. They 
injected contrast material into the bladder and esti- 
mated the thickness of the anterior wall of the lower 
uterine segment. 

Lloyd and Samuel, in 1941, described the tomo- 
graphic appearance of 5 cases, 3 of which showed 
evidence of placenta previa, and 2 were of normal 
implantation. Their findings were subsequently con- 
firmed clinically. 

Ehrhardt, in 1932, demonstrated the placental 
site by injecting thorium dioxide into animals. The 
thorium dioxide was retained by the reticuloendo- 
thelial cells of the placenta. Subsequent work with 
organic chemicals did not reveal a method of pla- 
centography that was considered to be safe. Sohrne, 
in 1942, found cystography reliable only when the 
placenta previa was wholly or partly anterior. He 
therefore used a combined procedure, injecting air 
into both the bladder and the rectum. This enabled 
him to assess the thickness of the anterior and poste- 
rior walls of the lower uterine segment. 

Snow and Powell, in 1934, considered a crescentic 
thickening of the peripheral soft tissues, usually 
visible in the lateral views of the abdomen to indi- 
cate the site of placental implantation. Dippe! and 
Brown, in 1941, and others, considered the diagnosis 
of placenta previa warranted when all or most of the 
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placental shadow was on the lower half of the ante- 
rior or posterior uterine wall. They presumed that the 
implantation extends well down on the invisible pel- 
vic part of the lower uterine segment. 

Ball and Golden, in 1941, described the diagnosis 
of placenta previa on the basis of displacement of the 
presenting part. McCort e¢ a/., in 1944, considered 
the method applicable only when there was a head 
presentation, a fetus of normal size and just before 
the onset of labor. They found the average distance 
from head to pubes in the lateral decubitus position 
averaged 2 cm. in normal cases and 4 cm. in placenta 
previa. The head to promontory measurements were 
respectively 1-7 cm. and 3-4 cm. 

The method employed at the Radcliffe Infirmary, 
Oxford, from 1947 to 1951 is based on plain roent- 
genograms taken to include the demonstration of the 
placental shadow and displacement of the presenting 
part, if present. An aluminum wedge filter is used to 
better demonstrate the anterior and posterior uterine 
walls on the same film which is exposed in the lateral 
upright position. A placenta that extends downward 
into the pelvis or can be visualized-at the level of the 
pelvis usually indicates a low implantation of the 
placenta. Several hundred roentgenograms taken 
in the erect position showed the head to vary from 
0.§ to 1.§ cm. distance from the pubic bones and the 
sacral promontories. A small head will change these 
dimensions. If the patient is positioned to cause the 
head to gravitate anteriorly and posteriorly, it can 
be shown that no intervening tissue is responsible for 
the separation. 

Anterior placenta previa usually displaces the 
head 2.5 cm. or more from the pubic bones. A 4 cm. 
or more gap between the head and pubic bones dur- 
ing the last four or five weeks of gestation indicates a 
major degree of placenta previa. A displacement of 
2.5 cm. may be significant if the head is also dis- 
placed laterally. Between twenty-eight and thirty- 
four weeks a head-pubes gap of barely 2.5 cm. with- 
out lateral displacement should be reconsidered after 
an interval of two to four weeks. Usually the roent- 
gen findings will then be normal. 

Posterior placenta implantation is similarly de- 
termined by head-promontory displacement. 

Lateral placenta previa may be revealed by lateral 
displacement of the presenting part. Most implanta- 
tions are usually anterior or posterior but may extend 
to the lateral uterine wall. 

The differential diagnosis of placenta previa in- 
cludes a distended urinary bladder, rectum contain- 
ing fecal material, lax abdominal muscles, and pelvic 
tumors. The first two difficulties are avoided by pre- 
liminary examination, emptying of the bladder and 
rectum, if possible. The typical appearance of feces 
in the rectum can usually be recognized. Lax ab- 
dominal muscles may cause the presenting part to 
rest on the pubes but this is readily determined clin- 
ically and a posterior placenta previa eliminated by 
a roentgenogram made in the semi-reclining position. 
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A pelvic tumor may not be differentiated from a 
placental shadow but if there is discontinuity of the 
placental shadow and the tumor shadow, the diag- 
nosis may be suspected. 

Roentgenological diagnosis of placenta previa is 
less reliable in breech presentations because the 
breech is irregular in shape and does not approxi- 
mate the lower uterine segment well and its trans- 
lucent outline is not consistently visible in the routine 
lateral roentgenograms. The method should be ap- 
plied, however, and a major degree of placenta 
previa diagnosed when the breech dips symmetri- 
cally into the inlet and there is no separation of the 
fetus from either the pubes or promontories. The re- 
liability of the examination with a breech presenta- 
tion is decreased and if the diagnosis is suspected a 
version with repeat examination may be undertaken. 

Malpresentation is more difficult to evaluate. 
With a transverse position the fetal parts may be 
within 2.5 cm. from the pubes and promontory. If 
this situation exists, a definite statement of “no 
placenta previa” is warranted. Repeat examinations 
or version usually allows the diagnosis of low im- 
plantation of placenta to be made. 

Three to § cc. of lipiodol injected into the amniotic 
fluid was sufficient to demonstrate a layer of con- 
trast material on either the anterior or posterior wall 
of the lower uterine segment after suitable posturing 
of the patient. The following day an almost complete 
opaque outline of the baby was obtained, persisting 
until delivery. Pyelosil, 20 cc. of a 70 per cent solution, 
was also injected into the uterus with the patient in a 
half-sitting position. She then sat upright and the 
contrast material settled into the lower uterine seg- 


ment.—D. R. Bernhardt, M.D. 


Browne, J. C. McCuure. Localization of the 
placenta by means of radioactive sodium. 
Proc. Roy. Soc. Med., Aug., 1951, 44, 715- 
718. 


The clinical and usual roentgenographic methods 
used for the localization of the site of placental im- 
plantation are not adequate for localization by means 
of study of the placental blood. For this reason local- 
ization of the placental site by means of a radioactive 
material was undertaken. Radioactive sodium (Na*) 
was selected because this isotope has a short life, 
constitutes a non-persistent tracer element and is 
readily diffusible. 

Approximately 50 microcuries of Na’, in the form 
of 5-20 ml. of sterile isotonic saline, were injected 
into a suitable antecubital vein. After thirty seconds, 
radioactivity measurements were made over the 
abdomen. A counter tube without a lead shield was 
used. The window was screened to prevent the entry 
of particles. From time to time the counter tube was 
placed over the heart and this reading was employed 
as a reference level. The counting rate over the fun- 
dus of the uterus was about one-half to two-thirds 
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of the observed rate over the heart. On the right 
side, the rate was slightly higher due to the radiation 
from the liver. The observed counting rate decreased 
rapidly toward the lower uterine pole, where it was 
only one-fifth of that over the heart. Useful observa- 
tions were obtained only for a few minutes after 
injection. 

When the placenta was located on the anterior 
wall of the uterus its site was indicated by a counting 
rate considerably higher than that over the uterus 
generally and almost equal to that observed over the 
heart. If a high count area was not found, it was con- 
cluded that the placenta was on the posterior wall. 
If the placenta was not centrally located one side 
gave a higher count than the other. The counting 
rates, however, were considerably below those found 
over the heart. There was excellent agreement in 
determination of the placental site by free aspiration 
of blood and determination by cesarean section. No 
aspiration was attempted in a posterior position of 
the placenta, 

Assuming uniform distribution and neglecting 
loss by excretion, the total radiation dose received 
by the tissues of both mother and fetus, when 1 
microcurie of Na* per kilogram body weight is used, 
can be shown to be approximately 0.1 equivalent 
roentgen. This is within currently accepted maxi- 
mum permissible daily dosage and compares favor- 
ably with the estimated radiation dose received by 
the patient when the placenta is located by roent- 
genographic means. 

In 3 cases of intrauterine death no localization 
could be obtained long before Spalding’s sign became 
positive. This suggests that the placental circulation 
had been shut off. The method might therefore be 
useful as a test of intrauterine death. 

In 2 cases of antepartum hemorrhage, the placenta 
was determined as being located fundally. The 
hemorrhage was considered to be accidental and this 
was subsequently confirmed by cesarean section. 

In 3 other cases of antepartum hemorrhage, pla- 
centa previa was predicted and confirmed at exam- 
ination under anesthesia and at cesarean section, but 
these were all anterior placentas. 

In some cases of placenta previa, the low lying 
portion was thin and membranous and therefore 
could not be expected to contain as much blood as 
the upper, thicker portion so that a positive result 
was not obtained.—D. R. Bernhardt, M.D. 


Sumner I., and WATERMAN, 
Georce. Cancer of the uterine cervix; a 
study of 432 cases seen at the Rhode Island 
Hospital, 1933-1943. New England F. Med., 
Aug. 23, 1951, 245, 281-287. 

The authors review 432 consecutive cases of car- 
cinoma of the cervix seen at the Rhode Island Hos- 
pital. This series represents 78.7 per cent of the com- 
bined total of cervical and endometrial malignancies. 
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The largest percentage of the cases falls in the age 
group from forty to sixty years. Approximately 98 
per cent of the total were married; 88 per cent had 
borne children. As 54.6 per cent of the cases were 
post-menopausal, cervical carcinoma must be ruled 
out in every case of bleeding in this group. Although 
the hereditary influence in the genesis of cancer has 
been demonstrated repeatedly in the experimental 
laboratory, only 8 per cent of the cases in this series 
had a family history of cancer. 

The known immunity of the cervix to cancer in 
women of the Jewish faith is again substantiated. 
The possible significance of various factors, i.e., in- 
herited immunity, circumcision, periodic abstention 
from sexual intercourse relative to menses, etc., are 
discussed. Neither cervical polyps nor prolapse of the 
uterus was felt to have premalignant significance. 
A definite relationship between syphilis and carci- 
noma of the cervix was demonstrated. The authors 
feel that chronic irritation is a predominant factor in 
the etiology of this disease, and stress the intelligent 
handling of cervical infections and lacerations, es- 
pecially after childbirth. Kenneth Kaess, M.D. 


GENITOURINARY SYSTEM 
Rossins, Laurence L., Cotsy, FLercuer H., 
SosMAN, J. LELAND, and Eyter, WILLIAM 
R. Excretory urography; a clinical trial of 
a new contrast medium (sodium 3-acety- 


lamino-2,4,6-triiodobenzoate). Radiology, 
May, 1951, 56, 684-688. 


The Department of Radiology and the Urologic 
Service of the Massachusetts General Hospital re- 
ports an investigation into the comparative ad- 
vantages and disadvantages of two intravenous con- 
trast substances: sodium 3-acetylamino-2,4,6-tri- 
iodobenzoate (urokon) and iodopyracet (diodrast). 
The report is based on the results of 2,952 examina- 
tions; 1,537 with urokon and 1,41§ with diodrast. 
The selection of patient and medium was made at 
random. 

It was found that many more vasomotor reactions 
occurred with diodrast than with urokon, but ap- 
proximately the same number of other minimal re- 
actions were seen in both groups. No serious reac- 
tions, such as loss of consciousness, were noted in the 
urokon group; one occurred in the diodrast group. 

There was no appreciable difference in the diag- 
nostic quality of the roentgenograms. Urokon is ex- 
creted somewhat more rapidly than diodrast. 

There is an excellent discussion of the precaution- 
ary measures that should be taken when intravenous 
administration of a contrast medium is done.— 


E. M. Cooper, M.D. 


Go.peEn, Mano R., Kutzman, NATHANIEL, and 
Farrow, FRankLIn C. Solitary pelvic kid- 
ney. Urol. & Cutan. Rev., July, 1951, 55, 
385-388. 
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The authors cite 58 cases from the literature and 
report I case of their own of a solitary pelvic kidney. 
The case reported is of interest because the patient 
developed azotemia from massive gastrointestinal 
hemorrhage. This could be mistaken for intrinsic 
renal disease and the authors point out the serious 
complications which may occur as a result of opera- 
tive procedures on such patients. 

A review of the embryology of this defect is in 
cluded in the article. 

The diagnosis of unilateral pelvic kidney can be 
made by cystoscopic examination, which discloses a 
deformity of the trigone and absence of one ureteral 
orifice, and by confirmatory retrograde and _ intra- 
venous urograms.—G. W.. Chamberlin, M.D. 


ABESHOUSE, Benjamin S. Aneurysm of the 
renal artery; report of two cases and review 
of the literature. Uro/. & Cutan. Rev., Aug., 
1951, 555 451-463. 

Aneurysm of the renal artery is a rare condition. 
One hundred and fifteen cases, including the 2 re- 
ported here have been recorded to date. Such aneu- 
rysms are classified as true or false. The true aneu- 
rysms consist of saccular dilatation of all of the walls 
of the vessel. False aneurysm contains walls which 
are derived from tissues outside of the artery, or- 
ganized blood clots, and connective tissue. The etio- 
logical factors to be considered are congenital devel- 
opmental defects of the media of the artery, acquired 
lesions resulting from trauma or degenerative disease, 
deformity of the artery as a result of changes in the 
kidney, alterations in the artery due to spasm, neuro- 
muscular dysfunction or splanchnic stimulation. The 
pathological sequelae of aneurysms of the renal ar- 
tery are extravasation of blood, renal ischemia, in- 
farct, or necrosis. 

The roentgen findings consist of a ring shadow of 
calcific density lying on the medial border of the 
kidney. This density can be localized by excretory 
urography and by aortography. 

The treatment of aneurysm of the renal artery is 
surgical and usually consists of nephrectomy with 
removal of the diseased vessel.—G. W. Chamberlin, 


M.D. 


Witson, JAmMes L., and Marks, Josepu H. 
Calcification of the vas deferens; its relation 
to diabetes mellitus and arteriosclerosis. New 
England F. Med., Aug. 30, 1951, 245, 321- 
325. 

The authors present data concerning 60 patients 
seen by them who were found by roentgenography 
to have calcification within the walls of the vas def- 
erens. They found that this condition was associated 
with diabetes mellitus in 56 cases. 

The first article in the American literature on this 
subject appeared in 1906 when George reported 2 
cases, I with calcium deposition in the right seminal 
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vesicle and the other with calcification of the left vas 
deferens. It is the opinion of Wilson and Marks that 
calcification within these two structures is the result 
of different processes and that the conditions are not 
etiologically similar. 

The average age of the group of 60 patients at the 
time of demonstration of calcified vas deferens was 
fifty years. The calcification was first noted after an 
average duration of 18.3 years of diabetes. The 2 
youngest patients in this group were twenty-nine 
years of age. In patients whose diabetes began prior 
to the age of forty the average duration of the disease 
was twenty-two years before vas deferens calcifica- 
tion was noted. In those patients with onset of dia- 
betes after the age of forty, the average time before 
calcification of the vas deferens was seen was thirteen 
years. 

Arterial calcification was present in $3 of the 60 
patients in this series. Fifteen of these patients have 
died, 7 of arteriosclerosis and 8 of those who died 
were found to have calcified vas deferens within a 
year of their death. The average duration of life for 
patients after calcification was noted in the walls of 
the vas deferens was 2.3 years. 

The calcification occurs in the muscular walls of 
the vas deferens and is most frequent in the portions 
of the vas that are medial to the ureters. The an- 
atomic course and location of the intrapelvic portion 
of the vas deferens differ from those of any artery in 
the male pelvis. Some observers believe that two 
forms of pathologic involvement occur. In the non- 
inflammatory form the lumen of the duct remains 
widely patent, with calcific deposits in the muscular 
wall. The inflammatory form of change, such as may 
occur with chronic tuberculous or neisserian infec- 
tion, produces thrombosis with partial or complete 
occlusion of the lumen and rupture through the in- 
timal mucosa... B. Smith, M.D. 


Boice, C. L., and Sears, W. Norman. Calcifi- 
cation in adrenal neoplasms; report of a 
case. Radiology, May, 1951, 56, 731-734- 


Calcification of neoplasms of the adrenal gland is 
quite rare. This article is a case report in which a 
combination of calcification above the kidney plus 
other factors led to a correct antemortem diagnosis. 

Cahill’s classification of adrenal neoplasms is given 
as follows: (1) the rare neoplasms arising from 
various layers of connective tissue, including fibroma, 
neuroma, sarcoma, lipoma, etc.; (2) neoplasms aris- 
ing from the medulla, including (a) sympathico- 
blastomas, also called neuroblastoma and neurocy- 
toma (non-hormonal and malignant), (b) ganglio- 
neuromas, and (c) pheochromocytomas (hormone- 
producing; cause of paroxysmal or sustained hyper- 
tension); (3) neoplasms arising from the cortex, 
namely (a) adenomas and (b) carcinomas. The cor- 
tical tumors may or may not produce hormones; if 
overproduction of hormone occurs, it may be of 
either estrogen or androgen. 
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Several instances of calcification of either neuro- 
blastoma or carcinoma of the adrenal are reported in 
the literature. Since this patient had large pulmonary 
metastases, evidence of masculinization and a large 
mass above the right kidney, it was assumed that 
the tumor was a hormone producing carcinoma since 
the neuroblastomas do not produce hormones. The 
calcification is apparently only on the basis of de- 
posit in a large necrotic mass. Postmortem examina- 
tion confirmed the diagnosis.—C. 4. Stevenson, M.D. 


SKELETAL SYSTEM 
Crecan J. C. F. Prolonged traumatic arterial 
spasm after supracondylar fracture of the 
humerus; report of a case. ¥. Bone & ‘Foint 
Surg., Aug., 1951, 33-B, 363-364. 


A case is reported in this paper of a supracondylar 
fracture of the humerus in a girl, seven years of age. 
She was first seen seven hours after the occurrence 
of the injury. Her left elbow and forearm were 
tensely swollen and her hand was cold and pale. 
Neither radial nor ulnar pulse could be felt and there 
was a cyanotic tinge in the pallor of the fingers with 
a sluggish return of color when the skin was pressed. 
The brachian artery was obstructed. The artery 
was explored at operation, nine hours after the child’s 
admission to the hospital. No localized artery injury 
was found. The fracture was not explored. The artery 
was gently mobilized and was then swabbed with a 
solution of I per cent procaine in warm saline. The 
wound was then closed and the fracture was gently 
reduced. After operation the discolored hand grad- 
ually became pink and warm but the radial pulse 
did not return for twelve hours, after which time it 
remained present. Six months later there was an al- 
most full range of active movement at the elbow. 
There was no evidence of ischemic muscle contrac- 
ture or nerve lesions. 

The author regards the case as interesting in that 
persistence of severe ischemia and complete arterial 
arrest until more than nine hours after the fracture 
did not lead to ischemic contractures. He thinks it 
possible that the spasm was produced by the manipu- 
lation of two attempts at reduction before admission 
to the hospital. If so, the ischemia would have been 
present for only eight hours. It is interesting, also, 
because the ischemia was painless.—R. S. Bramer, 


M.D. 


Kinc, Don, and Secor, CHARLES. Bow elbow 
(cubitus varus). Bone Foint Surg., 
July, 1951, 33-4, 572-576. 

The normal carrying angle of the elbow of 10 to 
20 degrees is present early in intrauterine life. It does 
not change during childhood and remains remarkably 
constant throughout adult life. The inward inclina- 
tion of the supinated forearm on the extended elbow 
is the antithesis of cubitus valgus, the elbow being 
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bowed outward causing a “‘bow-elbow” or varus de- 
formity. King and Secor state that cubitus varus oc- 
curs more often and is more unsightly than cubitus 
valgus, but it has attracted little attention and few 
authors have dignified the deformity by writing 
about it. The sole cause of the deformity in the 15 
patients treated by the authors was an unreduced 
medial tilt of the short distal fragment in a supra- 
condylar fracture of the humerus. Observation of 
their patients over a period of years indicated that 
there is little if any tendency to spontaneous cor- 
rection of the deformity. Three of their patients did 
not have a doctor at the time of their injury and the 
broken arm was carried in a sling against the convex 
surface of the trunk—a perfectly natural splint, but 
one with a tendency to adduct the distal fragment 
and to produce cubitus varus. 

The deformity of cubitus varus is unsightly but is 
remarkably quiescent. Fifteen cases have been oper- 
ated upon by the authors, the deformities have been 
corrected and the results are excellent. There were 
no permanent complications and there have been no 
recurrences.—R. S. Bromer, M.D. 


Lance, JEAN, and OpEGAARD, Haakon. Abro- 
dil myelography in herniated disk in the 
lumbar region. Radiology, Aug., 1951, 57; 
186-192. 


Abrodil is a water-soluble contrast medium used in 
myelography for the detection of herniated disks in 
the lumbar region. Because of its irritant effects, 
spinal anesthesia is necessary prior to the injection, 
and its use is restricted to the lumbar region. Follow- 
ing the examination, the patient is confined to bed for 
at least two hours, during which time the contrast 
medium will be practically completely absorbed. The 
upper part of the body should be elevated during this 
time. 

In 139 examinations of 120 cases checked for side 
effects, symptoms were noted in 56. These reactions 
are tabulated as follows: 


Pain during injection of the medium............... 2 
Severe headache and neck rigidity................. 2 
Convulsions and unconsciousness.................. 4 
Increased root pain for 1 or 2 days................ 20 
Diffuse pain in the lower extremities for 1 to2days.. 11 
Pain of shorter duration in the back and lower ex- 
Abdominal pain for 2 days...............00eeeeeee I 


These symptoms were all transient in nature and 
the authors feel that some of them may be consid- 
ered a result of the spinal anesthesia. 

This report is based on the evaluation of 208 my- 
elograms. Of 65 patients operated on in which a pro- 
lapsed disk was removed, 61 showed definite myelo- 
graphic evidence of the lesion, while in 4 cases in 
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which a small lateral prolapse was found at opera- 
tion, the myelograms were negative. 

The authors feel that abrodil is particularly useful 
for the visualization of the nerve roots and root 
sleeves. Defective filling of the root sleeve and widen- 
ing of the root is a valuable diagnostic sign.—D. N. 
Dysart, M.D. 


James, J. I. P. Two curve patterns in idio- 
pathic structural scoliosis. ¥. Bone & Foint 
Surg., Aug., 1951, 33-B, 399-406. 

This paper deals with the prognosis of two distinct 
curve patterns of scoliosis, infantile idiopathic sco- 
liosis and primary lumbar idiopathic scoliosis. Most 
of the patients of the author’s series had exercises, 
plaster of Paris beds, and supports. 

Infantile idiopathic scoliosis is a structural scolio- 
sis seen in infants, usually boys, with the major 
curve to the left in almost all cases, and invariably 
in the mid or lower thoracic region. It occasionally 
disappears, but in general the curve tends to increase. 
In the absence of any discoverable etiology it is 
termed “idiopathic” and it is believed not to differ 
in essentials from the more common adolescent 
scoliosis. 

Lumbar idiopathic scoliosis has a good prognosis 
as to deformity, but leads more often than any other 
curvature to degenerative arthritis and pain in later 
life. Idiopathic structural scoliosis with a major 
curve in the lumbar region has a benign course. 
Seldom does it require correction and fusion, and 


even in its severest forms it is not unsightly or ugly. 
—R. S. Bromer, M.D. 


Bick, Epcar M., and Cope, JoserH W. The 
ring apophysis of the human vertebra. 7. 
Bone &§ Foint Surg., July, 1951, 33-4, 783- 
787. 

In a previous paper on the osteogeny of the human 
vertebra, the authors stated that the so-called epi- 
physeal ring, which is found during the growth period 
as a narrow cartilaginous mound lying on the rims 
of the cephalad and caudad surfaces of the vertebral 
body, took no part in its longitudinal growth and 
was in fact misnamed. It lay outside the true epi- 
physeal plates and actually most nearly resembled 
an apophysis of the traction type, responding to the 
attachments of the longitudinal and intervertebral 
ligaments of the spine. As in similar apophyses else- 
where in the skeleton, when it approaches maturity 
it ossifies and finally fuses with the vertebral body. 
The verification of this observation has been seri- 
ously questioned by a number of observers. 

In their earlier observations, in the histological 
sections, the appearance of the vertebral ring apo- 
physis was incidental to the primary study of endo- 
chondral growth, so that specimens had not been 
cut with its demonstration specifically intended. 
This study has now been completed by gathering 
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additional specimens of the human vertebrae be- 
tween the ages of six and eighteen and preparing 
them properly to show the development of the ring. 
They demonstrate, according to Bick and Copel, 
that the ring is the site at which branching fibers 
from the long intervertebral ligaments insert into the 
individual vertebra. These fibers by their function 
exert traction at their point of insertion. At all times 
until fusion begins, the ring develops outside the 
epiphyseal plate. It maintains its own relative 
growth, commensurate with that of the body. 

Bick and Copel reiterate their former opinion that 
the ring can be classed as a traction apophysis, lying 
outside the line of longitudinal growth of its bone 
mass.—R. S. Bromer, M.D. 


CHOoLMELEY, J. A., and Nance, E. J. Ischio- 
femoral arthrodesis by the posterior ap- 
proach. ¥. Bone & Foint Surg., Aug., 1951, 
33-B, 365-375. 

This paper describes the technique of operation 
for ischiofemoral arthrodesis through an open pos- 
terior approach. The indications for ischiofemoral 
arthrodesis are considered and the indications for the 
modified Trimble operation are given. Results of is- 
chiofemoral arthrodesis in a series of 47 patients, 
mostly suffering from tuberculous hip disease are 
presented. 

The authors consider that ischiofemoral anthrode- 
sis is the operation of choice in tuberculous disease 
of the hip, especially in childrea. Fourteen roent- 
genograms of cases are reproduced showing serially 
the results of che operation.—R. S. Bromer. M.D. 


PepERSEN, Herpert E., and McCarro tt, H. 
R. Treatment in Legg-Perthes disease. 7. 
Bone & Foint Surg., July, 1951, 33-4, $91- 
600. 


This paper is a report of a comparative study of 12 
patients with Legg-Perthes disease treated by pro- 
longed bed rest and skin traction, and an equal num- 
ber treated with continued ambulation but with pro- 
tection from weight-bearing by means of crutches 
and the addition of a lift to the shoe on the contra- 
lateral side. The 12 patients chosen for treatment by 
the ambulatory method were taken from a group 
thus treated during a ten year period. An attempt 
was made to select patients for comparison who 
showed a similar type of involvement and who, at 
the time treatment was instituted, appeared to be in 
a comparably early phase of the disease. 

In the series the roentgen appearance of the fe- 
moral head at the time of the first examination was 
not related to the duration of symptoms. Some pa- 
tients seen one year or more after the onset of symp- 
toms showed only condensation of the capital epi- 
physis with juxta-epiphyseal rarefaction, while 
other patients with symptoms of only a few weeks’ 
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duration showed marked flattening and fragmenta- 
tion. Since it is believed that late end results will 
depend on the degree of alteration in the bony com- 
ponents of the hip joint, the stage of the disease and 
the results of treatment were determined on the 
basis of the roentgenographic appearance of these 
structures. 

This study showed a vastly improved early end 
result in the series of cases treated by prolonged bed 
rest. The authors feel that bed rest and traction are 
the ideal form of treatment in patients who are seen 
before marked deformity exists and that this treat- 
ment is especially suitable for very young children 
and those with bilateral involvement.—-R. 8. Bromer, 


M.D. 


Tompson, N. M., Auten, C. E. L., ANpREws, 
G. S., and F. N. Scleroderma and 
melorheostosis; report of a case. 7. Bone © 
Foint Surg., Aug., 1951, 33-B, 430-433. 
The most striking features of the case described by 

the authors in this paper were linear scleroderma and 
contraction deformity. Pain was not severe, although 
it has been reported by others to be the most fre- 
quent symptom. The roentgenographic findings were 
characteristic of melorheostosis, although they were 
accompanied in a minor degree by changes of an os- 
teopoikilic type. No evidence of involvement of the 
skull, spine or ribs was present. 

Of interest in the case was the way in which the un- 
differentiated fibroblastic tissue involved all struc- 
tures from the deeper skin layers down to, and in- 
cluding, the bone. The authors suggest that this 
strongly points to a primary mesoblastic defect 
which arises in a part of the limb bud before its de- 
velopment into a rotated and definitive limb. There 
is possibly a disturbance of cell potential in the 
somatopleural mesoderm. They further suggest 
that although roentgenographic findings have been 
stressed in the literature it is possible that much 
more emphasis should be laid on the abnormality of 
the soft tissues.—R. S. Bromer, M.D. 


Sacks, Sipney. Alkaptonuric arthritis; report 
of a case. ¥. Bone S Foint Surg., Aug., 
1951, 33-B, 407-414. 

Alkaptonuria is a rare disease characterized by 
alkapton (homogentisic acid) in the urine. It is said 
to be due to an “inborn error of metabolism”’ of cer- 
tain amino acids, namely, tyrosin and phenylalanine. 
About 160 cases have been reported in the literature, 
the approximate incidence being 1 in 10 million of 
population. Apart from the changes in the urine the 
condition does not usually give rise to any symptoms 
of clinical significance. However, in about 50 per 
cent of the reported cases these urinary changes have 
been accompanied by ochronosis and degenerative 
‘arthritis. 

The roentgenograms of the patient described by 
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the author showed evidence of extensive degenera- 
tive osteoarthritis in the hips, knees, shoulders, el- 
bows and spine. There was an old ununited fracture 
of the left femoral neck. The spine showed the typ- 
ical picture of alkaptonuric osteoarthritis, with 
water-like calcification of the intervertebral discs 
and marginal osteophytes. This appearance was 
present in the entire spine from the cervical to the 
lower lumbar region. There was also a smooth gen- 
eralized kyphosis.—R. S. Bromer, M.D. 


Jackson, W. P. U. An irregular, familial chon- 
dro-osseous defect; with suggestions con- 
cerning the nomenclature of the generalised 
osseous dystrophies. 7. Bone & Foint Surg., 
Aug., 1951, ?3-B, 420-429. 

In this paper, 3 elderly sibling dwarfs are reported 
from a large and otherwise normal family. Their con- 
dition was an unusual form of cartilaginous defect, 
combined with club-feet, which bore some resem- 
blance to the Morquio type. The roentgen changes 
found in the 3 patients are given in detail with illus- 
trations of clinical appearances and reproductions of 
roentgenograms. After examination of the siblings, 
the author tried to fit their condition into a recog- 
nized syndrome, but it soon was evident that they 
represented an irregular chondrodystrophy, possibly 
unique. It resembled achondroplasia superficially in 
its dwarfism, short limbs, waddling gait and brachy- 
dactyly; but the normal skull, the articular and 
vertebral irregularities, the high humero-ulnar ratio, 
the club-foot and the lack of a dominant pedigree 
invalidated that diagnosis. 

The resemblance to the Morquio-Brailsford osteo- 
chondrodystrophy was closer with the normal skull, 
irregular epiphyses and enlarged joints, irregular 
vertebral bodies with kyphoscoliosis and platy- 
spondyly, coxa vara, short limbs and fingers, gener- 
ally coarse bony trabeculation and osteoporosis, and 
the possible recessive nature of the inheritance. On 
the other hand, the dwarfs did not have the external 
appearance of the Morquio dystrophy, one in par- 
ticular with a clinically normal spine yet grossly de- 
formed joints. Club-foot is also not a feature of the 
Morquio dystrophy, and the joint spaces are charac- 
teristically increased rather than diminished. 

Dysplasia epiphysialis multiplex was suggested by 
the short limbs and the stumpy fingers, the epiphy- 
sial irregularities with reasonable acetabula, the 
normal skull and teeth. But in dysplasia epiphysialis 
multiplex, the spine is normal with the exception of 
one reported case, there is no club-foot and the actual 
appearance of the swollen epiphyses of the siblings 
was not quite like those in published cases of epiphy- 
sial dysplasia, even allowing for the osteoarthritis. 

The bowed radius in these cases was reminiscent 
of diaphyseal aclasis but Brailsford reported a family 
of 4 siblings with much greater radial bowing as 
atypical achondroplasia. 
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The 3 patients reported in this paper, Jackson 
believes, represent one of the several “irregular osteo- 
chondrodystrophies,” each of which has certain 
unique features although most authors have at- 
tempted to place their described case or family into a 
recognized group or to give it another long or con- 
fusing name of its own. He suggests that the various 
osseous dystrophies do not necessarily fall into water- 
tight compartments, but allow of overlapping, the 
one with the other, in certain cases. This suggestion 
is strengthened by a brief examination of points of 
similarity between several of the recognized syn- 
dromes. Differences in mode of inheritance do not 
necessarily separate different groups since the dis- 
tinction between recessiveness, sex linkage and domi- 
nance appears to be no longer clear cut. 

Jackson suggests a classification based on a large 
group showing cartilaginous defects affecting carti- 
laginous bone only, and a second large group based 
on defects in ossification, affecting cartilage and 
membrane bone. He regards this as a rational and 
simple grouping of the various conditions. It seems 
to him particularly desirable that many confusing 
names for particular syndromes be abandoned; for 
example, dyschondroplasia and chondro-osteodys- 
trophy, but he thinks that achondroplasia and 
osteogenesis imperfecta must remain because of their 
long-standing and general usage.—R. S. Bromer, 
M.D. 


Cozen, Lewis. Osseous tuberculosis with nega- 
tive tuberculin test; report of a case. 7. Bone 
& Foint Surg., July, 1951, 33-4, 797-800. 


Although it is generally accepted that a negative 
reaction to the tuberculin test precludes the possi- 
bility of bone tuberculosis, exceptions have been 
noted in the literature. The patient was a Negro girl, 
two years of age. The roentgen examination showed 
a mottled area of destruction of the center of the os 
calcis, right foot. There was a minimum of soft tissue 
and bone reaction about this lesion. There was peri- 
bronchial infiltration which was essentially normal. 
In the forearms, some mottling and trabecular mark- 
ings were present in the proximal halves of both 
ulnas and the medullary canal was narrowed. A 
localized area of destruction was present in the distal 
end of the left radius. 

All tuberculin tests were negative. Likewise the 
cutaneous reaction to the test for coccidiosis and the 
Kline test for syphilis were negative. 

Cozen states that there can be no doubt of the 
presence of tuberculosis in this case. The recovery of 
tubercle bacilli from the guinea pig on two separate 
occasions obviates the chance for any technical error 
in the procedure. The histopathological appearance 
of the involved bone was confirmatory. 

The patient was not gravely ill at any time so that 
the negative reactions to tuberculin cannot be at- 
tributed to extreme severity of the tuberculous dis- 
ease. There was no intercurrent exanthematous dis- 


Abstracts of Radiological Literature 


Jury, 1952 


ease to mask the tuberculin test.—R. S. Bromer, 
M.D. 


Lake, Max. Studies of Paget’s disease (osteitis 
deformans). 7. Bone & Foint Surg., Aug., 
1951, 33-B, 323-335- 

In this paper the author records the results of 
studies of two of the complications of Paget’s dis- 
ease—sarcoma and fracture. The significant features 
of 102 cases reported in the literature, including 7 of 
the author’s cases, are reviewed. The incidence of 
sarcoma in osteitis deformans has been calculated 
variously between 2 and 15 per cent. Lake isin agree- 
ment with the opinion that less than 2 per cent de- 
velop sarcoma. Four-fifths of the collected cases 
occurred in males, whereas uncomplicated Paget’s 
disease shows little if any male predominance. Injury 
is prominent in the history in many cases. The rela- 
tively high incidence in males, especially in the sixth 
decade, is of note, inasmuch as bone sarcoma over 
the age of fifty without osteitis deformans is rare. 

Paget’s sarcoma is highly malignant and the aver- 
age survival period is shorter than for “ordinary” 
bone sarcoma. Its origin is frequently subperiosteal 
and often multicentric. Histopathologically, in some 
cases there is a gradual transition from the appar- 
ently simple process of Paget’s disease to a state of 
diffuse malignancy, but in others there may be an 
abrupt change to neoplastic cells. There is no certain 
relationship between the sites of maximal incidence 
of uncomplicated Paget’s disease and of Paget’s sar- 
coma. Where sarcoma is common, as in the humerus, 
uncomplicated Paget’s disease is not. Where sarcoma 
is less frequent as in the vertebrae, sternum and 
clavicle, Paget’s disease is common. Some local factor 
may determine the development of Paget’s bone into 
sarcoma, and trauma immediately is suggested. In 
the skull where ordinary bone sarcoma is rare, 
Paget’s sarcoma is not uncommon. 

In the cases studied, the relatively high frequency 
of anaplastic spindle and round cell type of sarcoma 
was interesting. Fibrosarcoma in Paget’s disease and 
“ordinary” fibrosarcoma were found about equally 
common in the affected age group as shown by com- 
parison of the reported series of Paget’s sarcoma and 
a series that included all types of fibrosarcoma re- 
ported by Meyerding. This, Lake suggests, focuses 
attention on the conjecture that osteogenic sarcoma 
is merely fibrosarcoma ossified by virtue of its en- 
vironment. The variety of cells in Paget’s sarcoma 
suggests that all cell types found in the neoplasm are 
able to respond to the neoplastic stimulus. No report 
of the occurrence of a Ewing’s tumor in osteitis de- 
formans was found. 

The usually elevated alkaline phosphatase of 
Paget’s disease often rises further when sarcoma 
supervenes, falling to lower levels after amputation, 
except in the presence of metastases or multicentric 
origin of the tumor. The malignant osteoblast pro- 
duces phosphatase even when morphologically indis- 
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tinguishable from a fibroblast, so that a rise in phos- 
phatase after amputation denotes a very poor 
prognosis. There may be a terminal fall in phospha- 
tase level if much central necrosis of the growth oc- 
curs. 

Several facts about the metabolism of magnesium 
suggest a new line of investigation in Paget’s sar- 
coma and bone sarcoma in general. Magnesium in- 
creases the solubility of bone calcium and phospho- 
rus. Paget’s bone contains considerably more mag- 
nesium than ordinary bone. Injection of magnesium 
into a culture medium of a tumor causes increased 
growth, and magnesium is stored in tumors. There is 
a higher concentration of magnesium in neoplastic 
than in normal tissues. 

Obvious factors of importance in incidence of 
Paget’s sarcoma are: (1) actively growing vascular 
bone, and (2) changes in hormonal balance occurring 
at the extremes of gonadal activity. Trauma, which 
is possibly a third etiological factor, may act as an 
osteoblastic stimulus and thus precipitate neoplasia 
in a previously prepared bone. 

A patient with Paget’s disease who complains of 
pain, swelling, or known injury should be subjected 
to the closest clinical, roentgenological and biochemi- 
cal study. There should be no hesitation in perform- 
ing biopsy in case of doubt. The available methods of 
treatment are ineffective and most patients die 
within two years following diagnosis. 

Fracture is the commonest complication of Paget’s 
disease and is one of the commonest types of patho- 
logical fracture. The vascular and sclerotic processes 
of Paget’s disease affect the healing of fractures. It 
appears from this study that callus is abundant in 
both, but firm union is normal or accelerated in onset 
in the vascular stage, and delayed, sometimes in- 
definitely, in the sclerotic stage. Refracture is com- 
mon. The usual decalcification consequent upon im- 
mobilization is increased in Paget’s disease, particu- 
larly if renal disease is present and must be limited so 
far as is possible by early movement and walking. 
High concentration of magnesium and phosphatase 
in the bone may be responsible for rapid union so 
commonly seen. That the adrenal cortex plays some 
role in Paget’s disease is at present uncertain. 

Open reduction and skeletal fixation are not always 
contraindicated. A minority of fractures complicat- 
ing Paget’s disease do badly. After prolonged and 
careful supervision, either the patient dies or dis- 
couragement gains the upper hand.—R. S. Bromer, 


M.D. 


SONNENSCHEIN, ARNOLD. A rare form of malig- 
nant joint tumor. 7. Bone & Foint Surg., 
July, 1951, 33-4, 719-722. 


All joint tumors, whether benign or malignant, and 
regardless of their clinical appearance, the author 
states, may be recognized by the ontogenetic char- 
acteristic that they are derived from mesodermal 
tissue. If a joint tumor presents a structural con- 
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figuration and cellular forms which cannot be deter- 
mined to be of mesodermal origin, diagnosis of a tu- 
mor originating from joint structures may be ex- 
cluded, even if the tumor is grossly restricted to the 
joint area. The case presented illustrates this. 
Though the history and the specific changes indicated 
a tuberculous nature of the joint affection of his pa- 
tient, the histological examination left no doubt that 
the joint tumor was a squamous cell carcinoma. The 
sequence of events would seem to indicate that in 
childhood the patient had suffered from a dissemi- 
nated caseous tuberculosis, glandular in type, which 
eventuated in tuberculosis of the knee with chronic 
fistula formation. The author could not appraise the 
extent of heliotherapy and roentgen therapy on the 
development of the carcinoma, but he thinks it is cer- 
tain that under their influence the epithelium grew 
rapidly along the sinus tracts to the very center of 
the joint. This led to the formation of small islands 
of squamous epithelium, which under constant irrita- 
tion of the purulent secretion developed into a ma- 
lignant tumor. Since the tumor arose from healthy 
tissue secondarily stimulated to malignancy by 
locally determined factors, it must be differentiated 
from a primary as well as from a metastatic tumor. 

The roentgenogram of the knee showed a diffuse 
destructive process extending into the femoral and 
tibial diaphyses with disappearance of the joint 
space. The cortices of both metaphyses and diaphy- 
ses had a feathered appearance and the retrocapsular 
tissue was thickened. 

From his clinical experience in this case, the author 
concludes that resection should be undertaken as 
soon as growth has ceased in all cases of chronic joint 
disease with fistula formation. In older people with 
extensive involvement or in those in whom there is 
unsatisfactory healing, amputation should be per- 
formed at the very outset.—-R. S. Bromer, M.D. 


Scuajyowicz, Frirz, and Monpo.ro, SILVANO. 
Tumores de células gigantes de los huesos. 
(Giant cell tumors of the bones.) Rev. ortop. 
y traumatol., July, 1951, 27, 3-34. 


A detailed study of 15 cases of true giant cell tu- 
mors and 22 cases of so-called giant cell variants 
shows that the highest incidence of this tumor oc- 
curred in the third decade. The tumors were found in 
the region of the epiphyses of the long bones most 
frequently, but cases were reported in which the 
tumor was found in the spine, calcaneum and in the 
phalanx of a finger. The most frequent site (29 cases) 
was in the bones of the knee joint, including the up- 
per extremity of the fibula. 

The true giant cell tumor shows a large number of 
multinucleated cells which are found distributed uni- 
formly in a stroma composed of round cells of the 
reticulohistiocytic type, which is undergoing fibro- 
blastic evolution. The stroma exhibits an abundant 
network of reticulin fibers. The mesenchymal origin 
of the giant and mononuclear cells is demonstrated 
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with Rio Hortega’s silver impregnation method and 
with in vitro cultures of the tumor tissue. These 
studies demonstrate that the giant cell is not osteo- 
clastic in nature. 

Clinically, the tumors were classified as simple and 
truly malignant. Recurrences of giant cell tumors fol- 
lowing curettage were found more frequently than in 
previously reported series. This difference may be 
accounted for by the fact that other lesions, such as 
xanthomas and chondromas, which have a more 
favorable prognosis, have been included in other 
groups. Sarcomatous degeneration was seen in 4 
cases in this series. The authors are inclined to be- 
lieve that the malignant changes could be attributed 
to the excessive amounts of radiation therapy, which 
these patients received. 

The true giant cell tumor has a certain degree of 
local aggressiveness, which requires careful treat- 
ment and should be distinguished from so-called 
giant cell variants with favorable prognosis which 
heal with ordinary curettage or radiation therapy. 
Treatment should be radical from the beginning and 
total excision is recommended when it does not cause 
a loss of function. In the case of large tumors where 
the neoplasm has broken through the cortical layer, 
function is sacrificed and reconstructive surgery is 
done later. Amputation is reserved for cases, which 
have been infected in previous operations, when sar- 
comatous changes have developed or where the 
tumor is too large to make simple excision feasible. 
Radiation therapy is used only in those situations 
where surgery is rendered impossible.—M. M. Fried- 
man, M.D. 


BLoop AND LymMpH SysTEM 


DanteL, Rouun A., Jr. Syphilitic aneurysm of 
the subclavian artery. dun. Surg., Aug., 
1951, 274, 251-258. 

The author reports a case of syphilitic aneurysm 
of the subclavian artery. Some physical findings were 
a mass in the right upper lung field and right cervical 
region, partially destroyed first three ribs, clubbing 
of the fingers and palmar contracture. The operative 


procedure is described in detail.—F. B. Markunas, 
M.D. 


Ippourn, Hans. A complication of percu- 
taneous carotid angiography. Acta radiol., 
Aug., 1951, 76, 155-161. 

Carotid angiography is a very important examina- 
tion method in suspected intracranial expansive 
formations. The percutaneous injection of a diag- 
nostic contrast medium is now widely employed and 
reports of serious complications are therefore pre- 
sumably justified and desirable. 

In the case described, practically the entire tip of 
the injection needle lay within the actual vessel wall. 
Most of the contrast medium was therefore de- 
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posited under pressure into the wall so that a layer of 
the latter—mainly the intima—was separated and 
pressed inward toward the lumen which was thereby 
partly occluded in the same manner as by a thrombus 
at the origin of the internal carotid artery. A small 
portion of the contrast medium deposited into the 
lumen passed this level and was transported by the 
blood stream up into the anterior and middle cerebral 
arteries, but at a considerably reduced rate. It may 
be assumed that the loss of consciousness was due to 
the retarded circulation possibly in connection with 
impaired permeability of the cerebral vessels due to 
the increased time of administration of the contrast 
medium and to pathological changes in the walls of 
the vessels supplying the cerebral tumor.—Mary 
Frances Vastine, M.D. 


Hammer, Joun M., Heersma, H. Sipney, 
MacGrecor, R., Dew, Roserr S., 
and Ostus, EuGene A. Complications and 
effects observed in thirty-three patients with 
cervical arteriovenous fistulas. Arch. Surg., 
Oct., 1951, 63, 477-479. 

Thirty-three cases of cervical arteriovenous fistulas 
which were done to increase the blood supply to the 
brain are reviewed with one favorable result. Eyelid 
edema, headache and hoarseness were explainable 
and transient. Increased intracranial pressure re- 
sulted from too large a fistula. The vein involved be- 
came dilated and, unless collateral circulation was 
ligated, a shunt developed. 

Intracranial shunts in various anatomic localities 
were encountered with resulting increased load on 
the right heart. These shunts could be demonstrated 


by angiography and were the most common compli- 
cation.—E. C. Baker, M.D. 


Szivacy!, D. Emerick, Jay, D., III, 
and Munnet, Epwarp D. Femoral arterio- 
venous anastomosis in the treatment of 
occlusive arterial disease. Arch. Surg., Oct., 
1951, 63, 435-451. 

This paper deals with the revival of an old aban- 
doned procedure. The current work was done with 
meticulous care and the use of arteriograms, electric 
manometric systems, photographic recording oscillo- 
graphs and other modern aids. An anastomosis be- 
tween the superficial femoral vessels was made in 9 
severe cases of arterial disease. There were no favor- 
able results. 

The physiological results of the procedure were 
carefully studied. The color of the skin changed to a 
dusky red. The superficial veins showed some en- 
gorgement, and usually pretibial edema developed. 
Previously noted ischemic changes showed progres- 
sion. Amputation was not avoided. The healing was 
poor. 

The arterial blood flow into the operated extremity 
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was increased. Numerous skin temperature readings 
showed a slight but definite increase postoperatively. 
Manometric observations were made at various 
points in the venous system distal to the shunt. 
These showed a progressive drop in blood pressure 
distal to venous valves. ‘““The experiments also 
proved that although all valves impede the flow of 
blood to some extent they are not equally competent 
and that their resistance is cumulative.” The valves 
tended to force the blood into collateral and smaller 
veins. With arteriograms the dye did not pass the 
popliteal space but was forced into smaller and 
smaller venous channels. 

This shunting of the arterial blood by the venous 
valves reduces the blood pressure until a level is 
reached that equals the venous pressure. The arterial 
blood has no chance to arrive at the distal portion of 
the extremity. In addition, the venous channels used 
by the arterial blood are subtracted from the normal 
venous bed. This causes some obstruction to the 
venous return. 

A theoretical obstacle to a true reversal of the ex- 
tremity blood flow is mentioned. The shunted ar- 
terial blood must pass through the capillary bed for 
proper tissue oxygenation. With markedly diseased 
arteries there would not be sufficient pressure with 
reversed flow to force the returning blood through 
such arteries.—E. C. Baker, M.D. 


RADIATION THERAPY 


Bactesse, F. Roentgentherapy of carcinoma 
of the larynx. ¥. Faculty of Radiologists, 


July, 1951, 3, 3-12. 


At the Sixth International Congress of Radiology 
held in London in July, 1950, an excellent sym- 
posium was given on treatment of carcinoma of the 
larynx. An editorial appearing in the present issue of 
The Fournal of the Faculty of Radiologists comments 
that two problems were of particular interest; one 
concerned the technique and results of radiation 
therapy, and the other the choice of surgery or radia- 
tion therapy as the primary method of treatment. 
The six papers abstracted here deal in extenso with 
these problems. They were presented at the London 
symposium by eminent men from some of the most 
outstanding Cancer Centers of the world. 

In the first paper, Baclesse gives a statistical analy- 
sis of the results in 394 cases of carcinoma of the 
endolarynx treated at the Foundation Curie of Paris 
by roentgen therapy from 1919 to 1946. Among these 
are included 61 cases of postoperative recurrence. 
The rate of survival (three years and more) 
amounted to 24 per cent. If the postoperative recur- 
rences are excluded, the survival rate during the 
period 1919-1939 was I7 per cent in 201 cases and, 
during the period 1940-1946, 37 per cent in 132 
cases, or an average of 25 per cent in 333 cases of the 
entire period 1919-1946. The five year end results in 
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290 cases treated from 191g to 1944 by roentgen 
therapy alone (at the exclusion of postoperative re- 
currences) amounted to 21 per cent. 

The author has adopted the following topographic 
classification for carcinoma of the larynx: (1) carci- 
noma of the vestibulum (including carcinoma of the 
ventricular cavity); (2) carcinoma of the glottis 
(vocal cords); and (3) carcinoma of the subglottis. 
The five year end results in these various regions 
were: (1) vestibulum, 18 out of 127 cases; (2) cord 
(limited), 13 out of 22 cases; cord (extensive), 29 out 
of 130 cases; and (3) subglottis, 1 out of 11 cases. 

In an additional group of 54 patients, the roentgen 
therapy was given prophylactically following total 
laryngectomy. The three year survival rate in this 
group was 30 per cent. Preoperative roentgen ther- 
apy followed by total laryngectomy was used only in 
4 patients with extensive carcinoma, 3 of whom are 
clinically well three years, and 1 two years, later. 

The technique of irradiation has been modified 
during the course of the last ten years. On the basis 
of a study of 44 cases treated exclusively by roentgen 
therapy, from 1940 to 1946, and apparently healed 
for three to nine years at least, the author arrived at 
the conclusion that the fields, the tumor dose and the 
fractionation require special considerations. The 
fields must be strictly adapted to the topography of 
the lesion. Their average size is 6 by 8 cm. for ves- 
tibular carcinoma, 5 by 6 cm. for glottic carcinoma 
and 4 by 5 cm. for subglottic carcinoma. If the lesion 
is very extensive, larger fields are used. The size of 
all fields is gradually decreased after an approximate 
tumor dose of 5,500-6,000 r, so that at the end of 
treatment they may be only 3 by 3 cm., or even 2 by 
3 cm. in size. Usually two transverse and one antero- 
posterior field are used for cross-firing. The tumor 
dose, especially in the advanced cases, must be high. 
The author believes that the classical limits of tumor 
dose—stated between 4,500 and 5,000 r—may be ex- 
ceeded. In 16 apparently healed vestibular carci- 
nomas, his tumor dose ranged between 5,500 and 
8,600 r. However, in order to do this one has to frac- 
tionate beyond six weeks, continuing the irradiation 
in certain cases up to twelve weeks. The factors used 
are: 180 kv., 1 mm. Cu, 50-60 cm. focus-skin dis- 
tance, 15-20 r/min. (on skin), and a daily dose of 
200-250 r (on skin). 

In summarizing, the author emphasizes that the 
technique of roentgen irradiation of carcinoma of the 
larynx must be carried out with meticulous care re- 
calling the old maxim that “a good surgeon is worth 
more than a bad radiotherapist.”—T. Leucutia, M.D. 


Necus, V. E. Radiotherapy in cancer of the 
larynx; observations on the choice of treat- 
ment. ¥. Faculty of Radiologists, July, 1951, 


J, 13-19. 


In the second paper in this symposium, Negus, 
laryngologist of London, surveys the relative merits 
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of surgery and radiation therapy in the treatment of 
intrinsic carcinoma of the larynx. The four types of 
operations considered are simple laryngofissure, 
laryngofissure according to Hautant and Ombré- 
danne, anterior hemilaryngectomy and total laryn- 
gectomy, whereas the various irradiation methods 
discussed include interstitial radium needle implan- 
tation, 250 kv. roentgen therapy and teleradium 
therapy. The comparison is made from the point of 
view of danger to life, discomfort and length of treat- 
ment, results of unsuccessful treatment, prognosis 
and preservation of function. 

Unfortunately, no statistical data are cited in the 
paper. The only reference to actual results is the 
statement that “laryngo-fissure, with removal of one 
vocal cord and its underlying thyro-arytenoid mus- 
cle, will give, in skilled hands and with careful selec- 
tion of cases, cures in 65 or even in 75 to 80 per cent.” 
The author stresses that the opinions expressed are 
dogmatic and based on personal experience. 

Obviously the decision as to the method of treat- 
ment to be adopted in intrinsic carcinoma of the 
larynx is a most difficult one. The author believes 
that in superficial lesions both operation of limit 
scope and also the various types of irradiation will 
give good results. In deeper lesions with fixation of 
the vocal fold and invasion of cartilage, however, 
complete laryngectomy is the method of choice. Re- 
currences after limited operation or irradiation like- 
wise require laryngectomy.—T. Leucutia, M.D. 


ZuppinGER, A. Biological problems in x-ray 
therapy of intrinsic and extrinsic tumors of 
the larynx. ¥. Faculty of Radiologists, July, 
1951, 3) 20-23. 

Zuppinger, of the University of Berne, reports in 
the third paper on long range observations which 
extended for ten to sixteen years in a group of 78 pa- 
tients and for five to eleven years in another group of 
107 patients successfully treated by roentgen therapy 
for intrinsic and extrinsic carcinoma of the larynx. 

These observations have brought to light two in- 
teresting facts. The one is that local recurrence sel- 
dom occurs after the five year period but the appear- 
ance of a secondary carcinoma is noted about a 
hundred times more frequently than would be ex- 
pected if there were no relation between the first and 
second tumor. This secondary carcinoma was found 
only in those cases where the original tumor was of 
the squamous cell type. According to the author, it 
represents neither recurrence, metastasis nor carci- 
noma induced by irradiation; it may develop from 
precancerosis or perhaps as the result of a carcino- 
genic factor, although this is less probable. 

The other fact is that several forms of post-irradi- 
ation alterations of the mucous membrane persist 
indefinitely. These include telangiectases, especially 
in the region of the vocal cord and the ventricular 
band with an occasional transitory hematoma, 
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atrophy of the lymphatics, laryngitis sicca with re- 
current inflammatory exacerbations which respond 
favorably to penicillin, rare polyps which can spon- 
taneously disappear and reappear, and induration of 
mucous membrane. The author has never seen a late 
necrosis of the larynx, nor has he encountered a 
single case of carcinoma or sarcoma due to irradia- 
tion. 

Most of the patients on whom these observations 
were made were treated with tumor doses of 5,000~ 
7,000 r delivered in twenty to forty days. Since then 
various attempts have been made to modify the pro- 
cedure in those incurable patients who would not 
ordinarily respond to this technique. In one series of 
experiments the daily dose of the roentgen rays was 
reduced and the total dose increased; in another se- 
ries, to avoid a fibrinous reaction of the skin, the 
daily dose was made so small that a protraction over 
60 to 100 days became necessary; and in a third 
series the irradiation was carried out with the ordi- 
nary technique but towards the end of the period the 
single dose was increased by 30 to $0 per cent with- 
out increasing the total dose. None of these attempts 
proved successful. 

The author believes, however, that two practical 
inferences can be drawn from the experiments: (1) 
the irradiation with ordinary daily doses may be 
continued until a reaction of the mucous membrane 
appears, then interrupted for one month and re- 
sumed in the same manner again until a second re- 
action of the mucous membrane sets in; (2) the ir- 
radiation may be started with somewhat larger daily 
doses and after the reaction begins these may be re- 
duced and the size of the fields decreased.—T. 
Leucutia, M.D. 


Leporone, E. Roentgentherapy of can- 
cer of the larynx. 7. Faculty of Radiologists, 
July, 1951, 3, 24-28. 

In the fourth paper, Leborgne of the Cancer 
Center of Montevideo, deals with the indications, 
results and technique of roentgen therapy in cancer 
of the larynx as practiced at that institution. 

According to the author, the success of roentgen 
therapy depends on the clinico-anatomical form and 
site of the tumor. In general, the ratio of therapeutic 
efficacy is inversely proportional to the extension of 
the carcinoma and degree of invasion of the laryngeal 
structures. Small growths with little infiltration can 
be made to disappear with doses which are within the 
tolerance limit of normal tissues. Large tumors with 
deep invasion, however, require considerably greater 
doses, not infrequently leading to necrosis of the 
endolarynx, the perichondrium, and the cartilage 
with all the consequent complications. The author is 
of the opinion that roentgen therapy is the method 
of choice in most cancers of the larynx. Surgery is 
reserved for those cases in which roentgen therapy 
has failed or is contraindicated. In this latter group 
belong the excavating carcinomas of the vocal cord 
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with involvement of the cartilage which should never 
be subjected to irradiation. In the case of supraglot- 
tic and even subglottic carcinomas, the invasion of 
the cartilage may not be so decisive. Therefore roent- 
gen therapy may be attempted. 

The statistical analysis is based on 188 cases, seen 
from 1933 to 1949 inclusive, 122 of which were 
treated up to 1944 inclusive, so that they are accepta- 
ble for evaluation of the end results. No case was 
eliminated even if it had only one exposure. The un- 
traced cases, as well as those who died from inter- 
current disease, were regarded as dead from cancer. 
The five year survival rate in 120 cases treated by 
roentgen therapy alone was 27.5 per cent. Two pa- 
tients who were subsequently operated on and in 
whom the removed tissues showed no evidence of 
cancer are also well after five years. 

The technique employed is that of Coutard with 
certain modifications. These modifications are de- 
scribed in detail and coordinated with the clinical 
results obtained.—T. Leucutia, M.D. 


NIELSEN, JENS. Functional results and perma- 
nence of cure following roentgentherapy of 
intralaryngeal carcinomas. ¥. Faculty of 
Radiologists, July, 1951, 3, 29-34. 

The fifth paper sets forth the situation as it has 
developed in Denmark where the aim is to concen- 
trate all patients with carcinoma of the larynx at the 
Radium Center of Copenhagen. Since 1942 an ar- 
rangement has existed between the Danish Otolaryn- 
gological Society, the Danish Cancer League and the 
Radium Center according to which a permanent two- 
man team, consisting of a laryngologist (Hansen) and 
a radiotherapist (Nielsen), examines all cases of 
laryngeal cancer and decides on the method of treat- 
ment to be followed. So far this plan has not been 
fully realized but, according to the author, at the 
present time at least 75 per cent of all patients with 
carcinoma of the larynx are being treated at the 
Radium Center. The total number referred from 
1931 to 1949 was 310 cases, 153 of which were treated 
by roentgen therapy alone up to 1944. 

The team classifies the carcinoma of the larynx ac- 
cording to the clinical stage of the disease and makes 
the following recommendations as to treatment: 

Stage I: The tumor is limited to the anterior two- 
thirds of one of the true vocal cords, the mobility of 
the cord being unimpaired. Surgical treatment: 
laryngofissure and extirpation of the cord. Roentgen 
therapy preferred. 

Stage II: The tumor involves the anterior commis- 
sure and perhaps a greater or lesser part of the an- 
terior two-thirds of the true vocal cord, the mobility 
of the cord being unimpaired. Surgical treatment: 
laryngofissure with partial removal of cartilage. 
Roentgen therapy preferred. 

Stage III: The tumor extends beyond the vocal 
cords invading (a) the vocal muscle, sinus of Mor- 
gagni and the false vocal cord, (b) the anterior side of 
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the arytenoid region, (c) the subglottis and (d) tumor 
arising in the subglottis. Surgical treatment: laryn- 
gectomy (subsidiarily, hemilaryngectomy). Roent- 
gen therapy preferred only in (a) and (b) if the cord 
is not fixed. 

Stage IV: The tumor extends beyond the larynx 
either by direct invasion or through metastases to the 
lymph nodes. Inoperable or borderline cases. Roent- 
gen therapy preferred only in supraglottic carcinoma. 
In the borderline cases laryngectomy with lymph 
node extirpation is performed followed by vigorous 
postoperative irradiation. 

The author gives a tabular compilation of the five 
year results in the group of 153 cases mentioned 
above according to the stage of the disease, and the 
anatomical sites. The over-all five year survival rate 
was nearly $0 per cent distributed as follows: Stage 
1, 89 per cent; Stage 11, 84 per cent; Stage 111, 44 per 
cent; and Stage Iv, 20 per cent. 

The factors of roentgen therapy were: 180-200 kv., 
Thoraeus filter, 50 cm. focus-skin distance, 2 opposed 
lateral fields gradually reduced to 3 by 4 cm. or even 
2 by 3 cm. in size, two-thirds or three-quarters of the 
total dose being delivered to the affected side. The 
calculated tumor dose in the cured cases varied be- 
tween 3,600 r in ten days and 8,500 r in sixty-four 
days. Generally the protraction over a longer period 
of time was preferred so as to be able to “play” upon 
the reaction. 

In concluding, the author states that roentgen 
therapy, in addition to curing a not inconsiderable 
number of patients with carcinoma of the larynx, 
leads to excellent functional results with compara- 
tively few lasting sequelae. In case of failure, surgery 
can be substituted without too much difficulty.—T. 
Leucutia, M.D. 


Harris, WILLIAM. Roentgentherapy for cancer 
of the larynx. ¥. Faculty of Radiologists, 
July, 1951, 35 35-39. 

The sixth and final paper in the symposium was 
presented by Harris of New York, whose study is 
based upon a group of 128 unselected cases of carci- 
noma of the larynx treated by roentgen therapy at 
the Mount Sinai Hospital from 1931 to 1946. The 
policy of employing roentgen therapy as the primary 
form of treatment has been continued at that insti- 
tution to the present time. 

The author is a partisan of the classification which 
is most commonly used in the United States, and ac- 
cording to which carcinoma of the larynx is divided 
into an intrinsic and an extrinsic group. The former 
includes the lesions arising from the free edge of the 
false cords, the ventricles, the true cords, anterior 
and posterior commissures, and the subglottic area. 
The latter comprises carcinoma of the epiglottis, 
aryepiglottic folds, arytenoids, false cords above the 
free border, pyriform sinuses, and postcricoid area. 

The technique of irradiation was the same in the 
entire series, except for the dose rate. Until 1938 4 
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low rate of 4 r/min. was used and two treatments 
were given daily. Since 1938 the rate has been in- 
creased to 12 r/min., the portals of entry reduced and 
only one treatment was given per day. The following 
factors were employed: 200 kv., Thoraeus filter, hal f- 
value layer of 1.9 mm. Cu, 60 cm. focus-skin distance, 
right and left lateral neck portal of 20 to 70 sq. cm., 
12 r/min., 250-300 r (in air) daily dose, 3,600-4,500 r 
(in air) to each side of neck over a period of 28 to 40 
days, giving a tumor dose of 4,700-6,000 r in the 
center of the larynx. 

In compiling statistically the end results, the au- 
thor subdivided the lesions of the intrinsic group into 
those which would have required laryngectomy and 
those which would have been subjected to cordec- 
tomy via laryngofissure. All of the extrinsic cases 
would have required laryngectomy with, in some 
cases, partial pharyngectomy. It was believed that 
in this manner a better comparison could be made 
with similar surgical results. The indications for the 
type of operation that would have been necessary 
had surgery been performed were established by the 
otolaryngologist. The absolute five year cure rate 
and the relative five year cure rate (in parenthesis) 
were: (1) for intrinsic carcinoma, 58 per cent (72 per 
cent): (a) originally suitable for cordectomy via 
lary ngofissure, 65 per cent (87 per cent); (b) origi- 

nally requiring total lary ngectomy, 55 per cent (67 
per cent); and (2) for extrinsic carcinoma, 36 per 
cent (41 per cent). 

The author concludes with the statement that the 
results obtained with roentgen therapy in carcinoma 
of the larynx indicate that the risk to the patient’s 
life is not greater than with surgery and that many 
patients will survive with the larynx intact and with- 
out the loss of voice. Surgery following failure with 
roentgen therapy is safe and feasible.—T. Leucutia, 


M.D. 


Frrep, Jacop R., and Daviporr, Leo M. 


Roentgen therapy of primary neoplasms of 


the brain. Radiology, July, 1951, 57, 25-36. 

A group of patients with brain tumors is reviewed 
with particular attention to the response to post- 
operative roentgen treatment. Almost all cases re- 
ceived a single protracted course of irradiation but 
some cases were given multiple short series. 

In the glioblastoma multiforme group of 30 cases, 
survival was not influenced by the type of operation 
or the postoperative irradiation. Average survival 
period after operation for this group was 14.9 
months, with individual survival periods ranging 
from 2 months to g years and 9 months. Total dosage 
to the scalp varied from 2,500 r to 21,000 r, giving 
tumor doses of 1,890 r to 11,961 r. A tumor dose in 
excess of 5,000 r was given in 12 of the 30 cases. 
Nitrogen mustard, used in 4 patients, was of no avail. 

Twenty-one cases of astrocytoma were studied. In 
15 of these the lesion was cerebral in origin with 6 
arising in the cerebellum. Average survival period 
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from the date of first operation was 29.7 months for 
the cerebral cases. In the cases with cerebellar astro- 
cytoma the average survival after the first operation 
was 81.6 months. Cerebellar astrocytomas occurred 
chiefly in younger individuals. They responded better 
to irradiation and the survival period following 
operation was greater. 

The medulloblastoma group consisted of 6 pa- 
tients with an average age of 16 years. Average post- 
operative survival was 28.3 months. The longest sur- 
vivals were associated with large doses of irradiation. 
Considerable variation is reported in the response to 
radiation shown by histopathologically similar tu- 
mors. 

Cerebellar sarcoma, a relatively new entity, is 
often mistaken for medulloblastoma. The clinical 
picture also simulates medulloblastoma. Four pa- 
tients with this condition are included. Roentgen 
treatment was of value for palliation in 3 of the 4 
cases. 

Three cases of spongioblastoma polare, 3 of menin- 
geal sarcoma, and 1 of ependymoma complete the 
series. 

Krom this study, it is concluded that the preferred 
method of irradiation and what constitutes adequate 
dosage are still unsolved problems. 4. W. Sommer, 
M.D. 


Warson, T. A., and Brown, EF. M. X-ray ther- 
apy in carcinoma of the esophagus. ‘7. Thora- 
cic Surg., Aug., 1951, 22, 216-218. 
Carcinoma of the esophagus may be treated either 

by surgery or irradiation, the five year cure rate be- 

ing extremely poor. Surgery carries with it a con- 
siderable immediate mortality, even under the best 
conditions. It promises little more than the removal 
of the primary lesion, and is usually of a mutilating 
nature. True carcinoma of the esophagus is almost 

invariably of an epidermoid type, and as such has a 

moderate radiosensitivity. Radiation therapy of this 

disease has been abandoned in many centers in favor 
of surgery, or at least relegated into a place of sec- 

ondary importance due to the recent technical im- 

provements in thoracic surgery and the advent of the 

antibiotics. 

It is the purpose of this paper to show that cancer 
of the esophagus can be eradicated with properly 
planned deep roentgen therapy, at least in the pri- 

mary site, and an almost normally functioning 
esophagus restored. 

The authors present 4 cases of carcinoma of the 
esophagus, all proved by biopsy, and treated by 
multifield, beam-directed deep roentgen therapy, in 
which postmortem examination revealed no residual 
tumor in the esophagus or in the nearby tissue. 

From January, 1946, to December, 1950, 19 cases 
of cancer of the esophagus were seen. Six patients 
were not treated, owing to the presence of distant 
metastases or poor general condition. All of these pa- 
tients died within four months. Another patient re- 
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fused any treatment. Twelve patients were treated 
with deep roentgen therapy. Five of these patients, 
all with proved epidermoid carcinomas, are living 
and apparently free from disease locally for periods 
up to fifty-two months. The remaining 7 died from 
three to thirty-eight months after treatment. 

Of the 7 treated patients who died, autopsies were 
obtained on only 4. Biopsies before treatment in each 
of these cases showed epidermoid carcinoma. In each 
autopsy the esophagus, and the surrounding tissue 
were carefully examined, and multiple microscopic 
sections were taken. As already stated, no evidence 
of carcinoma was found in the treated area.—T. C. 


Stansbury, ‘Fr., M.D. 


Love, JessHitt, Comss, G. N., Askew, W. A., 
and Harcourt, M. Value of cross-section 
diagrams in delivering accurate x-ray therapy 
into the female pelvis. Radiology, Aug., 
1951, 57, 169-176. 

The value of some visual method of tumor dose 
planning is emphasized. Cross-section diagrams, 
drawn at the tumor level, and silhouette outline 
drawings for each patient to be treated, are em- 
ployed. 

The method described is simple and effective. 
Cross-section and silhouette outline drawings of the 
patient are made from body measurements and con- 
tour molds. Tumor areas and necessary landmarks 
are mapped into these diagrams. Maneuvering trans- 
parent isodose curves on these drawings, it is easy 
to select the number of ports, the optimum port size 
and the beam angle necessary to irradiate the dis- 
eased area. This results in better depth dose distribu- 
tion and reduces unnecessary widespread irradiation. 
Cross-fire technique can be made much more accu- 
rate.—4. W. Sommer, M.D. 


Kerekes, F. S., and Mescuan, I. Radium 
therapy of carcinoma of the cervix uteri; 
a method of dosimetry affording a complete 
description of physical factors. Radiology, 
May, 1951, 56, 719-739: 


The authors present a system of dosage measure- 
ment, using the “gamma roentgen” as a basis, for 
radium therapy of carcinoma of the cervix uteri. 

The dosage in roentgens and gamma roentgens for 
both single applications and fractionated therapy are 
given for various neoplastic areas and limiting struc- 
ture areas. The neoplastic areas used as indices of 
clinical results, and at which dosages are calculated, 
are: (1) the outermost limits of the cervical mass; 
(2) the outermost limits of parametrial extension; 
(3) the mid-point of the junction of the parametrium 
and pelvic wall. 

The limiting structures used as indices are: (1) the 
rectum; (2) the lateral fornix; (3) the bladder; (4) the 
intersection of the ureter and uterine artery. 

The uterine artery-ureter intersection in the para- 
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cervical triangle represents both a vital limiting 
structure (ureter) and neoplastic area (nodes), and 
therapy to this area must therefore be carefully 
balanced. 

The employed system of dosimetry consists of: (a) 
utilization of published tables of Quimby affording 
dose quantity and distribution about a tubular 
radium source; (b) utilization of a mechanical ap- 
plicator; (c) graphic localization of clinical and 
radium points. 

A typical radium dosage sheet containing data 
necessary for a complete description of the physical 
factors involved in an individual case is presented 
along with three other figures.—F. E.. Seedorf, M.D 


Scumipt, RicHarp T. F. Panhysterectomy in 
the treatment of carcinoma of the uterine 
cervix; evaluation of results. 7.4.M.d., Aug. 
4, 1951, 746, 1310-1312. 

An attempt is made, in this article, to evaluate the 
five year cure rate of League of Nations Stage 1 
carcinoma of the uterine cervix treated by ordinary 
panhysterectomy as compared with irradiation. 

Thirty-six cases of early carcinoma of the uterine 
cervix were treated with panhysterectomy, and in 
some cases with accompanying roentgen irradiation. 
In 23 cases, observed postoperatively for five to 
fourteen years, there was a five year cure rate of 
65.2 per cent. In 13 cases followed from three to five 
years, 53.8 per cent of the patients were alive and 
well at the end of the follow-up period. These results 
are compared with a series of cases from the same 
hospital treated by irradiation alone. Here, in a more 
advanced group of Stage 1 carcinomas, the five year 
cure rate was 63.6 per cent. 

The conclusion is that ordinary panhysterectomy 
is probably not adequate treatment, even for selected 
Stage I carcinomas of the cervix. It is suggested, 
however, that wide panhysterectomy may offer bet- 
ter results.—H. H. Galston, M.D. 


RADIOISOTOPES 


ARNOLD, JAMes S. A method for embedding 
undecalcified bone for histologic sectioning, 
and its application to radioautography. 
Science, Aug. 17, 1951, 774, 178-180. 


The author describes a method which facilitates 
sectioning of undecalcified bone and which is stated 
to be far superior to the celloidin method. He points 
out that celloidin lacks the adhesive and cohesive 
properties necessary to hold particles of brittle bone 
in their proper relation during sectioning. Crumbling 
and distortion apparently make celloidin sections 
undesirable for the purposes of radioautography. 

Several embedding substances were tried experi- 
mentally, the best of these being diamyl phthalate. 
This plastic is employed in an acetone solution and 
the embedding is done under partial vacuum fol- 
lowed by higher temperature (60° C.) and pressure is 
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later raised to three atmospheres. Radioautographs 
were made employing the bones of animals which had 
received plutonium; nuclear track emulsion was 
used. The illustration of a hematoxylin and eosin 
stained radioautograph bears out the author’s con- 
tention that cellular detail is good and that tracks 
are clearly visible. The author also points out that, 
employing this method, there is no leaching of radio- 
active deposits. A diagram showing the vacuum em- 
bedding apparatus is also presented.—. P. Storaasli, 
M. 


Evans, F. Gaynor, CooipauGu, Care C., 
and Lesow, Mitron. An apparatus for 
determining bone density by means of radio- 
active strontium (Sr), Science, Aug. 17, 
1951, 774, 182-185. 


In the course of investigation into the effects of 
alteration of the blood supply of the femur, a re- 
liable method of bone density measurement was re- 
quired. The authors devised a system of density 
measurement based on the percentage transmission 
of beta rays. This is a well known principle and it has 
been used extensively in industry. Radioactive 
strontium, with its long half-life, was chosen as the 
beta source. An illustration is provided showing the 
apparatus which contains the source, a Geiger tube 
and a space for inserting samples. It is so constructed 
that constant geometry is maintained. 

The radioactive source has a strength of about 
0.01 microcurie and it is stated that an operator may 
use this instrument for eight hours a day without 
harmful effects. The authors maintain that density 
differences of less than 1 per cent can be detected. 
Experimental data to this effect are presented. Of 
interest is a study included on the effect of devascu- 
larization of the femur of a dog in which definite in- 
creases in bone density were detectable within forty- 
eight hours after operation. 

Calibration studies and the method of using this 
apparatus are outlined in detail.—7. P. Storaasli, 


M.D. 


Mitter, Eart R., Daitey, Morris E., 
Homes, A. V., ALEXANDER, GeEorGE L., 
and SHELINE, GLENN E. Studies with radio- 
iodine. I. Function and rate of I'*' uptake of 


thyroid. Radiology, July, 1951, 57, 37-47. 


This article is concerned with a study of the corre- 
lation of the rate of uptake of I'*' in the thyroid gland 
with the clinical evaluation of thyroid function as 
determined by history, physical examination, and 
other laboratory procedures. 

Data were collected on the I'' uptake in the thy- 
roid gland during the first seven hours after its ad- 
ministration to five groups of patients. An attempt 
was made to find a single quickly obtained value 
from the uptake curve that might be as useful as the 
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entire uptake curve in differentiating between those 
with normal thyroid function and those suffering 
from hyperthyroidism. 

Four hundred and twenty-seven patients were 
studied. The uptake was given by the “%/hr.”’ and 
was calculated by taking the percentage of I'*! col- 
lected by the thyroid gland during the first few hours 
after its administration and dividing it by the num- 
ber of hours between administration and observa- 
tion. Although this “%/hr.”’ was dependent upon 
the time of measurement, it was as useful in these 
groups of patients as were the determinations of basal 
metabolic rate, the protein-bound iodine, or the 
maximum uptake of I'*' in the thyroid gland. 

On the basis of thyroid uptake during the first 
seven hours it was not possible to differentiate be- 
tween euthyroid and hypothyroid individuals.— 
A. W. Sommer, M.D. 


Fart R., Dattey, Morris E., Souey, 
Mayo H., Foreman, Napine, Houmes, A. 
V., ALEXANDER, GeorGE L., and SHELINE, 
Gienn E. Studies with radioiodine. II. 
Treatment of patients with hyperthyroidism 
by I", Radiology, Aug., 1951, 57, 227-233. 


Data on 100 consecutive hyperthyroid patients 
treated with radioactive iodine (I'*') are presented. 
The diagnosis of hyperthyroidism was made pri- 
marily from objective symptoms. Subjective symp- 
toms and laboratory data were of secondary impor- 
tance. Nodular goiters and pregnant patients were 
not treated. Approximately the first 40 cases were 
treated by small weekly doses while the last 60 cases 
were treated with a single or repeated dose of 6,000 
beta rep to the thyroid, calculated after the method 
of Marinelli. Total oral dosage per patient varied 
from less than 2 to a maximum of 26 millicuries. Re- 
mission from symptoms was achieved in 89 patients. 
Two patients were lost to follow-up while still sick, 
and the remaining g could not be evaluated for vari- 
ous reasons. There was 1 definite recurrence and 6 
questionable recurrences. Hypothyroidism developed 
in 10 patients. These results compare favorably with 
those of other methods of therapy for Graves’ dis- 
ease.—M. B. Goodwin, M.D. 


Horst, and Saver, HEINRICH. 
Die Strahlentherapie der Polyzythamie mit 
Radiophosphor. (Radiation therapy of poly- 
cythemia with radioactive phosphorus.) 
Deutsche med. Wehnschr., Oct. 5, 1951, 76, 
1237-1241. 

The authors report of a small series of 5 cases 
treated with P*?, P® was given intravenously, 0.062 
me. per kilogram of body weight, with a theoretical 
integral dose of $5 r per gram. This is compared with 
the total body irradiation (spray) at 200 kv. where 
an average of 150-200 r per gram has been given. 
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Results were satisfactory although 1 patient of the 
5 developed a drop of the white blood cells to 1,800 
two months after injection of P®, followed by an 
anemia with 3,500,000 red blood cells four months 
after treatment. 

The authors believe that treatment with P® is the 
therapy of choice for polycythemia. 

The paper contains numerous references to the 
American literature and eleven of the fifteen papers 
mentioned are by American authors.—E. G. Wissing, 
M.D. 


Bakay, Louis. Studies on the blood-brain 
barrier with radioactive phosphorus. Arch. 
Neurol. & Phychiat., Oct., 1951, 66, 419-426. 


It is well known that in the use of radioactive iso- 
topes by intravenous injection for the localization 
of brain tumors only a small fraction of isotope is 
deposited in the brain. To investigate the function of 
the blood-brain barrier as the determinant in this 
phenomenon, the author injected one series of rab- 
bits intravenously and another series into the cis- 
terna magna, using radioactive phosphorus as the 
isotope. After sacrifice of the animals, cross sections 
of the brain were used for radioautography. The sec- 
tions were then divided into small pieces, according 
to the density shown by the radioautographs, and 
these were weighed, dried, and counted by scalers. 

After intravenous administration, maximum con- 
centration in the brain is reached twelve to twenty- 
four hours after injection. By far the highest con- 
centration is found in the pituitary gland, which 
shows about sixty times as much activity as the 
average white matter. The choroid plexus and the 
lining of the ventricles show five to seven times as 
much activity as the white matter. The cortex and 
medulla oblongata show a ratio of 3:1. 

After intracisternal administration, the peak of 
concentration is reached thirty to sixty minutes 
after injection, large areas of the brain being almost 
saturated within the first ten minutes. The pituitary 
gland contains only a small amount of the isotope, 
showing a ratio of about 1:3 in comparison with the 
white matter. 

The author concludes that the decisive factor of 
the penetration of radioactive phosphorus into the 
central nervous system is the concentration of the 
isotope in the cerebrospinal fluid space nearest the 
respective area. The central nervous system binds 
phosphorus eagerly and the blood-brain barrier is 
necessary to protect it from an overabundance of 
phosphorus. At present, it cannot be said with cer- 
tainty how much of the P® found in the brain after 
intravenous administration passes the blood-brain 
barrier directly and how much is absorbed in the 
cerebrospinal fluid after entering the latter through 
the blood-cerebrospinal fluid barrier.—Z. K. Syca- 
more, M.D. 
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STROEBEL, CHarRLes F., Hari, Byron E., 
and Pease, Gerrrupe L. Evaluation of 
radiophosphorus therapy in primary poly- 
cythemia. 7.4.M.4., Aug. 4, 1951, 746, 
1 301-1307. 

A series of 148 cases with primary polycythemia 
treated with radiophosphorus are thoroughly evalu- 
ated and compared to a group of 32 patients with 
primary polycythemia who were treated with means 
other than radiophosphorus (phlebotomy, phenylhy- 
drazine, and roentgen therapy), and the cause of 
whose death is known. In accepting a case for this 
series, certain basic criteria were required such as a 
sustained elevation of the erythrocyte count at more 
than 6,000,000 cells per cubic millimeter of blood, 
and sustained elevation of the hematocrit or eryth- 
rocyte volume at more than 55 per cent in the pres- 
ence of a normal or increased total blood volume. 
Also, it was important that there be evidence that 
the polycythemia was sustained and not transient. 
Later evaluation of therapy was made in those cases 
presenting basic criteria, and also in those showing 
evidence of isolated or combinations of myeloid hy- 
peractivity, palpable splenomegaly, hyperuricemia, 
and elevated total blood volumes. The study of the 
group of cases emphasized the high risk of vascular 
accidents in the case of primary polycythemia in 
which treatment is inadequate or absent. Also, the 
appearance of leukemia in the second decade points 
out the necessity of a twenty year observation period 
before any definite conclusions about leukemia in 
polycythemia can be made. 

The method of radiophosphorus treatment used in 
this series consisted of the following steps: (1) Vene- 
sections of 500 cc. each were repeatedly performed 
until the hematocrit has reached a level of §5 per cent 
or less. (2) When the hematocrit was at the desired 
level, radiophosphorus was administered. This was 
obtained as dibasic sodium phosphate in sterile iso- 
tonic saline solution. In the great majority of in- 
stances, it was given intravenously. In the rare in- 
stance when oral administration was required, the 
dose was increased approximately 30 per cent to al- 
low for failure of absorption. The initial dose given 
intravenously varied from 5 to 7 millicuries, depend- 
ing on the therapist’s judgment of the severity of the 
disease. (3) Thereafter, at intervals of six to eight 
weeks, the patient returned for blood examination 
at which time the hematocrit, hemoglobin, erythro- 
cyte count, leukocyte count, platelet count, and 
morphologic study of a blood smear were done. (4) As 
long as the blood values fell within normal limits, no 
further radiophosphorus therapy was undertaken. 
When the polycythemic state recurred, the injection 
of radiophosphorus was repeated. A “course” con- 
sisted of intravenous injections of radiophosphorus 
at intervals of six to eight weeks until a remission 
was obtained. In the experience of the authors, radia- 
tion sickness and local thrombophlebitis associated 
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with the administration of radiophosphorus were 
virtually unknown. 

A study of the data of the 32 control patients 
treated with means other than radiophosphorus 
showed a very high incidence (56.3 per cent) of death 
from vascular accidents, which tended to occur 
within the first decade. Leukemia accounted for 12.5 
per cent of the deaths, and these tended to occur 
later than the deaths from vascular accidents. 

In those cases treated with radiophosphorus, there 
was a decided reduction in the incidence of vascular 
accidents. In this group leukemia occurred in ap- 
proximately 3 per cent. Other hematologic complica- 
tions brought the total for this type of event to 8 per 
cent. 

Radiophosphorus therapy is considered successful 
in producing remissions of more than one year’s 
duration in three-fourths of the cases. Simple poly- 
cythemia was successfully treated in 90 per cent of 
the cases. The occurrence of leukemoid reactions or 
hyperuricemia in types manifesting some degree of 
panmyelopathy involved some reduction of the inci- 
dence of success.—H. H. Galston, M.D. 


CHEMOTHERAPY 


SNELLING, C. E., Dononuet, W. L., Lask1, B., 
and Jackson, S. H. Pituitary adrenocorti- 
cotropic hormone (ACTH) and 11-dehydro- 
17 hydroxy corticosterone (cortisone) thera- 
py in the leukemias and lymphomas of 
children. Pediatrics, July, 1951, 8, 22-33. 


This article summarizes the results obtained in the 
treatment of 16 cases of leukemia and 1 case of 
lymphosarcoma with ACTH or cortisone. Six of 8 
cases receiving ACTH before any other specific form 
of therapy had complete remissions lasting from 
three to thirteen weeks. Two cases are still normal, 
ten and eleven weeks, respectively, after completion 
of treatment. Of 5 patients who had been treated 
with aminopterin initially, only 1 had a complete 
remission with ACTH. Of 5 cases retreated with 
ACTH after relapses only 1 had a satisfactory re- 
sponse. 

Treatment time varied from seventeen to thirty- 
three days. The total dose of ACTH varied from 
680 mg. to 2,300 mg. The smaller doses proved in- 
effective. 

Three cases of leukemia were treated with corti- 
sone. Only 1 had a complete remission. One case of 
lymphosarcoma was treated with cortisone with dra- 
matic response but rapid recurrence after cessation 
of treatment. 

The authors’ results confirm the fact that ACTH 
and cortisone are effective in producing at least some 
remission in practically all cases of leukemia, but in 
no cases were permanent cures obtained. Treatment 
of relapses is ineffective. 

A postulation is made that leukemia may not be a 
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neoplastic process but a deficiency or block at some 
stage during maturation of the white blood cell. An 
abnormal number of immature white cells is released 
to compensate for the lack of normal cells. If this 
postulation is correct, ACTH and cortisone act by 
supplying a hypothetic maturation factor which 
initiates normal formation of white cells. 

ACTH and cortisone produce a more complete 
hematologic and clinical remission in the leukemias 
of children in a higher percentage of patients and 
with less toxic effects than any other therapeutic 
agent which has been tried.—R. M. Harvey, M.D. 


ScHULMAN, I., Lanman, J. T., Laxpat, O. E., 
and Ho rt, L. E., Jr. Effects of ACTH and 
cortisone on leukemia in childhood. Pedi- 
atrics, July, 1951, 8, 34-50. 

The authors present their results in the treatment 
of 14 cases of leukemia in children treated with 
ACTH and cortisone. These two drugs were used as 
the initial form of treatment in 7 cases. Six of the 
treated cases of acute leukemia had complete remis- 
sions and 2 had partial remissions. Four of the 6 who 
did not respond had had previous antileukemic ther- 
apy. Where satisfactory responses occurred they 
were rapid and dramatic. 

The best results were obtained in the acute forms 
of leukemia. The most satisfactory results were also 
obtained in those cases with the fewest symptoms 
and the least evidence of enlarged organs and hemor- 
rhagic diathesis. In all cases the results, as other 


authors have noted, were only temporary.—R. M. 
Harvey, M.D. 


MISCELLANEOUS 


Baron, GeorGe J. A portable cassette changer 
for angiography. Radiology, May, 1951, 56, 
739-741. 


A small, portable cassette changer is described in 
detail. The complete unit, including the motor, 
measures 40 by 17 by 13 inches, and weighs 95 
pounds. This changer is adaptable to existing roent- 
genographic equipment and is fully automatic. 
Standard cassettes are used. Up to ten 10 by 12 inch 
films may be exposed with one loading of the mecha- 
nism at the rate of one per second.—E. M. Cooper, 
M.D. 


Gorpon, Extras, and ScHwartrzMan, J. 
A new film projector for full-sized original 
roentgenograms. Radiology, Aug., 1951, 57; 
248-252. 


The authors present a new projector, constructed 
along simplest lines, which makes possible efficient 
enlargement and projection of conventional roent- 
genograms of all sizes. It projects a 6 by 6 foot image 
at a distance of 10 feet from the screen. At greater 
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distances the image is proportionally larger and 
maintains its sharpness. 

Through the use of “liquid” condenser lenses and 
other novel features, no cooling system is required 
and films can remain on the apparatus for hours 
without damage. 

Details regarding the construction of the projector 
are given.—E. E. Seedorf, M.D. 


Pirkey, Everetr L., Parker, James E., Jr., 
and SHooK, Frank W. Color as a teaching 
aid for diagnostic roentgenology. Radiology, 
July, 1951, 57, 81-82. 


The authors present a new idea which they believe 
would aid undergraduates in correlating their 
knowledge of gross anatomy, pathology and physical 
diagnosis with what they see on roentgenograms. 

This idea involves obtaining an ordinary photo- 
graphic negative from the original roentgenogram, 
printing this negative on flexichrome film, develop- 
ing this film and then processing it further in moder- 
ately hot water. After drying, the different anatomi- 
cal parts are colored in different colors, the print is 
then photographed on 35 mm. color film and slides 
are made to be used for teaching purposes. 

The article contains four illustrative color photo- 
graphs.—D. N. Dysart, M.D. 


LinpBiom, K. On roentgenography at 200 kV. 
Acta radiol., Aug., 1951, 76, 162-164. 


The large skin doses administered and the long 
exposure times required for gastrointestinal roent- 
genography of thick patients were the two main rea- 
sons for experimenting with techniques at a 200 kv. 
(peak). 

The results with the apparatus used by the author 
have demonstrated that it is possible to use 200 kv. 
for roentgenography without too much loss of con- 
trast in the roentgenograms. There is also a con- 
siderable decrease in the amount of radiation de- 
livered. 

In roentgenography raising the voltage from 100 
to 200 kv. means decreased radiation of the tube side 
of the skin to less than one-eighth provided the 
same focus-film distance is used. The exposure time 
can be so shortened that all motion can be avoided.— 
Mary Frances Vastine, M.D. 


WUEHRMANN, ArtTHUR H., and Monace tui, 
Cart J. Selection of optimum kilovoltage for 
dental radiography. I. Preliminary studies. 
Radiology, Aug., 1951, 57, 240-247. 


This study was made to compare the diagnostic 
value of dental films at tube kilovoltages ranging 
from 35 to 110 kv.p. using as the criterion the film 
which demonstrates soft tissue and at the same time 
produces good differentiation of calcified structures 
of nearly equal roentgenographic density. 
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The authors conclude that for optimum results 
tube potentials in excess of those commonly found in 
dental roentgen equipment must be utilized.—D. N. 
Dysart, M.D. 


Levene, Georce. New design of radiopaque 
element for surgical sponges. ¥.4.M.A., Aug. 
4, 1951, 746, 1320-1321. 

Numerous devices have been employed to mark 
surgical sponges so that they may be identified on a 
roentgenogram. Among these are lead disks or metal 
staples fastened to the sponge, barium-impregnated 
thread woven into the sponge, barium-impregnated 
strips, and others. Various deficiencies of these com- 
mon devices are listed, such as the resemblance of 
metal staple to a surgical hemostatic clip, and the 
slight difference between the density of the barium- 
impregnated thread and the density of the bony 
structures included within the field of examination. 
A solution to these problems is offered in a new de- 
sign of radiopaque element vulcanized into the 
sponge so that it cannot be shaken out. The opacity 
and pattern of this opaque element are such that it 
may be visualized and identified in any part of the 
body. The illustration demonstrates a material of 
small opaque squares closely set together that are 
totally unlike any possible confusing shadow within 
the abdomen.—H. H. Galston, M.D. 


Ne son, OLE A., and Iverson, BertHa. Com- 
pression belt to improve intravenous pyelo- 
grams. Urol. & Cutan. Rev., Aug., 1951, 55, 
469-471. 

The authors constructed a girdle of canvas with 
the rubber bag of a Tycos blood pressure apparatus 
attached in such a position that it can be inflated toa 
pressure of 90 to 100 mm. of mercury for compression 
of the ureters. The advantage of this compression 
belt over previous methods of compression is that it 
does not confine the patient to the roentgenographic 
table top. The belt can be placed around the lower 
abdomen or pelvis at the desired level and the com- 


pression obtained is satisfactory.—G. W. Chamberlin, 
M.D. 


TirMan, WALLAcE S., Caytor, Cuartes E., 
Banker, Harry W., and Caytor, TRUMAN 
E. Microradiography; its application to the 
study of the vascular anatomy of certain 
organs of the rabbit. Radiology, July, 1951, 
57 70-80. 


Microradiography is defined as that branch of 
radiology which deals with the production and study 
of roentgenograms of thin sections of tissue. These 
microroentgenograms may be magnified many di- 
ameters and may be examined under the microscope 
without significant loss of detail. 

The procedure used in this study is essentially that 
developed by Barclay with slight modifications. The 
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use of roentgen rays in the study of microscopic 
structures is relatively new and opens a whole new 
field of investigation that should prove to be of value 
in the field of anatomy, histology, pharmacology, 
physiology, and medicine. 

The authors present 19 excellent figures of the 
microscopic patterns of several rabbit organs. The 
vascular patterns of the kidney, duodenum, gall- 
bladder, liver, heart, and spleen are described and 
illustrated.—E. M. Cooper, M.D. 


Hatey, Tuomas J., Mann, Samuet, and 
Dowpy, Anprew H. The inability of thio- 
urea to modify roentgen ray irradiation mor- 
tality in rats. Science, Aug. 10, 1951, 7/4, 
153-154. 

The authors investigated the possible protection 
afforded rats which had received antithyroid but 
non-toxic doses of thiourea. This study was prompted 
by the evidence that high doses of thiourea protected 
mice from the lethal effects of total body roentgen 
irradiation. The animals were arranged in controlled 
groups. All irradiated groups were subjected to 600 r 
acute whole body irradiation administered with 250 
kv. at 100 cm. target-skin distance, with 0.21 mm. 
copper inherent, 0.5 mm. copper parabolic and 1.0 
mm. aluminum; half-value layer 1.85 mm. copper; 
r/minute measured in air 9.9. 

It was shown that there was no protective action 
of the antithyroid but non-toxic amounts of thiourea. 
The group receiving both thyroxin and thiourea 


showed a greater mortality than the other groups.— 
T. F. Wachowski, M.D. 


O. The effects of certain 
antithyroid drugs on the uptake of radio- 
active iodine by the frog thyroid. Bio/. Bull., 
Aug., 1951, 707, 62-70. 


In this article the author reports experiments 
carried out on frogs to determine (1) whether frog 
thyroids treated with thyroid inhibitors concentrate 
iodine as effectively as those of control animals, (2) 
whether there are differences in the action of the 
three groups of antithyroid compounds (thiourea, 
sulfanilamide and potassium thiocyanate), and (3) 
whether there are any differences between warm- 
blooded and cold-blooded animals with respect to 
the mechanism involved in goitrogenic effects of 
these substances. 

Using I"*! as an indicator of thyroid function, data 
were obtained in a series of experiments in frogs 
weighing approximately 60 grams. The uptake of 
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labelled iodine by the thyroid of animals which had 
previously received inhibitory doses of one of the 
antithyroid drugs was compared with the uptake in 
control animals receiving only labelled iodine. To do 
this, the animals were sacrificed at various intervals 
of time after the administration of either the drug 
or I'*' and the radioactivity of the thyroid glands 
counted in vitro by the conventional method. 

Results showed that the thyroid of a frog behaves 
similarly to that of warm-blooded animals. At 
autopsy there was evidence of pronounced enlarge- 
ment of the gland induced by the antithyroid com- 
pounds. Inhibition of thyroid uptake of I'*' was most 
pronounced with thiourea; sulfanilamide and potas- 
sium thiocyanate following in that order. Thiourea 
and sulfanilamide showed almost immediate block- 
age of iodine absorption after injection. They con- 
tinued to exert a pronounced inhibitory effect 
twenty-four hours after injection. This prolonged 
effect was not obtained with potassium thiocyanate. 
Subsequent experiments demonstrated, as has been 
observed in the rat thyroid, that the inhibitory effect 
of potassium thiocyanate depends upon a high con- 
centrate in the blood. Twenty-four hours after the 
injection of potassium thiocyanate, the inhibitory 
effect was no longer present. Blood concentrations 
at this time were also found to be negligible.—. P. 
Storaasli, M.D. 


CHapMaANn, W. H., Cronkite, E. P., CHAMBERs, 
F. W., Jr., and Moraan, J. E. Experimental 
procedures for the simultaneous exposure of 
large numbers of animals to total body x- 
radiation. Radiology, July, 1951, 57, 90-98. 


In experimental work concerning resistance to 
total body irradiation, it is desirable to irradiate 
large numbers of animals in a field of identical 
characteristics in order to minimize the statistical 
error. Using 1 and 2 mev. industrial roentgen-ray 
apparatus having a uniform radial beam, the 
authors have designed special individual irradiation 
cages for animals varying in size from that of mice 
to that of dogs. Each unit forms a part of the circum- 
ference of a circle of 1 meter radius, the number of 
compartments per unit varying with the size of the 
animal. Additional curved units were built for circles 
of lesser diameters in order to have mice subjected 
to different intensities of radiation during the same 
experimental run. When not being exposed, the 
animals are kept in individual cages, separation of 
animals being maintained in order to minimize errors 
due to cannibalism and shielding during exposure.— 
M. B. Goodwin, M.D. 
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